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SeGSsm  64Q,4m  m  640.435  shall  be  knowa  aad  saa^^  j^e^'^  the  "MisseSa4iSS|$r 
Resources  Law,"  in  recognition  of  the  significance  (^  '^^SiiservBldoni  dsv^opmsM  tod 
appropriate  use  of  water  resources  of  Missouri. 
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This  is  the  1 999  Annual  Report  for  the 
Missouri  Water  Resources  Law,  as  required 
ill  Section  640,426,  RSMo,  It  provides  an 
GNierA&ff  of  tlie  activities  that  the  Missouri 
Department  of  Nat u nil  Resources  (DNR) 
performs  to  meet  tlie  objectives  of  the  law. 

The  report  focuses  upon  the  accdiftf 
plisIuttefU^  ^  '  pfe^rams  and 

laies  program  activities  to  those  sections  of 
iJieJlgw  that  are  addc^g^  ."JJa&iiispQit  fol- 


lows tlie  same  cjrganizalitjnai  structure  as  tlie 
iaw,  beginning  with  Water  Quality  and  Quan- 
ftef .  Each  section  starts  wJth  tesst  ftcmx  die 
law,  followed  by  a  brief  discussion  of  how 
the  department  satisfies  rhe  requirements  of 
the  law.  Tlirough  an  accumulation  of  infor- 
aiation  from  different  programs  throughout 
-j^Kfeparttn^t,  eadi  section  enif^bassizes  tibie 
progress  that  has  been  made  i|^|Qsp^ai^:^ 
ing.the         i^gouEces  Law,. 


Types  of  Water  Systems 


Public  Water  Sy stent-  Pnmdes  water  to  at  least  25 
people  at  least  60  days  a  year  or  has  at  least  1 5  service 
connections.  Public  water  systems  can  be  publicly 
owned  or  privately  owned.  There  are  tttx>  t}pes  of  public 
wdt&t  systems,  community  and  non-community. 

Commur^y  Water  System  -  Has  at  least  15  service 
corinections  used  hyymr-around  residents  or  r^ulariy 
serves  at  least  25  residents  year-around. 

Ntm-Communtty  Water  Sy  stent  -  Senx^s  an  average  of 
at  least  25 persons  at  least  60  days  a  y^ar. 

Private  Wiiter  System-  Serves  less  than  25 people  or 
has  less  than  15  service  connectionsi  for  example,  a 
/private  well  sen^in^  a  familv 

^  —    ^ 
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JtSMo  640,400.2  -  Tbe  department 
stall  ensure  that  tibe  ^uoMt^^ami  quantity 
of  the  water  resources  of  the  state  are 
mat  nidi  tied  at  the  hi(>hest  level  practicable 
to  support  present  and  future  beneficial 
uses.  7%e  department  shall  inventory, 
tllHml^amlprote^  tii0mmiii^  wtaBr 
fi^j^ftfeesinorderto  maintain  water  cjual- 
ity.  protect  the  public  healthy  ^f'^iy  and 
general  economic  welfare. 

A  ^public  water  system  is  defined  as  a 
system  that  provides  water  through  pipes 
pr  other  constructed  conveyances,  for  hu- 
man consiimptinn,  to  nt  least  15  Service 
conriL  Ciions  or  seiz  es  an  average  of  at  least 
25  people  tor  al  least  60  days  each  year. 

die  1itlF66  tyfStfS^I^^  water  sys- 
t^ms:  Community  (such  as  towns,  subdi- 
visions, or  mobile  home  parks),  nontran- 
sient  noncommunity  (such  as  schools  or 
factories),  and  Ctuisient  noncommunity 
systems  (sudi  as  rest  stops  or  pail^).  The 
requirements  for  construction,  operatioiv 
and  water  quality  monitoring  vary  among 
systems,  based  on  their  type,  size^  and 
source  of  water. 

The  Depsmi^  €ii,^^amMmm^ 
COm^  ffiitU(ti$  ^1^09^^     236  pub- 


lic water  systems  in  Missouri  that  serve  most 
of  the  Slate's  population.  Since  drinking 
water  can  be  a  principal  agent  in  the  trans- 
mission of  communicalile  diseases,  these 
systems  must  be  routinely  inspeaed  and 
samples  from  each  system  must  be  fre- 
qu^dj^^iiflilpedL  itegtilaO^l^cameidcntt 
under  the  authorit)'  of  the  Afissouri  Safe 
Drinking  Water  Law.  The  DNR  state  envi- 
ronmental laboratory  analyzes  25,000  to 
30,000  <binking  waifir  samples  annually  to 
jtedlp  efiS9(if«  chat  public  water  systems 
throughout  the  state  arc  in  coniplianc-e  \vifh 
safe  drinking  water  regulations.  Without  this 
protection,  the  incidence  of  waterborne  ill- 
nesses in  the  state  could  increase. 

The  department,  in  cooperation  with 
the  Department  of  Health  routinely  moni- 
tors drinking  water  c|ualtty.  The  results 
provide  early  detection  of  potential  health 
piisblems.  &aaapling|i£g0^€ev^I^Ml 
that  match  the  degree  of  contamination 
threat  from  a  source  or  system  to  the  type 
of  contaminant  and  frequency  of  testing 
medecL  Quality-assurance  md  Xfixaktf^ 
23onUfd  pliits  for  sample  coOmion  aiid 
analysis  are  developed  for  each  contadti-^ 
nant  group.  To  avert  public  health  crises 
related  lo  drinking  water,  the  data  are  re- 
ported to  the  public  water  systems  and 

tSftime. 


l^ifefte'is^  g^fi^rally  plenty  of  goad 
quality  Water  in  Missouri.  By  far  the  larg- 
est source  of  water  For  MissoLirians  is  the 
Missouri  and  Mississippi  river  systems. 
The  abundant  supply  of  water  in  these  riv- 
ers, and  their  proxicr^jt^  #  l^e  |i^<^iv]^*- 
jor  poputatioo,(«^ill^i3ii 
laras  a  water  source. 

Ground  water  is  the  next  most  used 
source  for  drinking  water  for  iMissouri's 
coiamunity  s^plles^  1^  Is  especially 
true  in  southern  Missouri  where  good 
quality  i^roundwatcr  is  easy  to  obtain  and 
requires  very  little  treatment  to  Jie  used 
as  a  drinking  water  source. 


The  Missouri  River.  Pboto  from  DN8/Nick  Decker. 


.  i^W  i9Ba«fer  sources  vary  in  quality  and 
qUitntfty  is&m.  otie  area  of  the  state  to  an* 
other.  To  produce  finished  water  of  satis- 
factory quality  and  quantity  on  a  consis- 
tent basis,  treatment  plants  must  be  de- 
signed specifically  for  the  raw  water 
SOurce.s.  DepartmL-nt  staff  review  engi- 
neering pluiis  Lind  reports  for  the  construc- 
tion or  renovation  of  pubHc  drinking  wa- 
ifet  systems  to  ensure  that  essential  sani- 
tte^staodftrds  are  @i3it^c|i£jj@tt  j^eiv 
mits  are  issued  as  appropriare^  Depart- 
ment staff  members  assure  that  all  public 
water  systems  are  properly  operated  and 
aiaintained  and  that  they  op@ml^^d@f  a 


fe'!Vi^ter  systems  must  be  operated  in 
l^istKice  with  the  law  and  regulations. 

With  the  199s  enacrmcnt  of  House  Bill 
1161,  a  drinkinjj;  water  loan  program  was 
authorized  in  DNR  for  low-interest  loans 
to  eligible  public  water  systeflassi  i^fe^t^oiP 
the  funding  for  the  loan  pro^^ 
from  the  U  S,  EPA.  vvir!i  a  20  penneM  match 
from  state  funds  rec|uiicd.  The  loan  pro- 
gram provides  a  inechanism  for  DNR  to 
assist  public  w^fer  -^j^jsid  iaa  iftieNSiiftji 
water  quali^  iiOfeds.  I>uring  the  first  year 
of  the  loan  program,  loan  applications  to- 
taling about  $273  bi]li<;n  were  received 
from  65  water  systems  for  the  $61  million 


WASTEWATER  TREATMENT  SYSTEMS 


closely  associated  with  water  quality  is- 
sues, however,  DNR  is  the  agency  respon- 
sible for  maintaining  and  improving  wa- 
ter quality  in  Missouri's  streams,  lakes  and 
poUftd^ter^  It  Is  also  the  agency  respon- 
sible for  the  Missouti  Clean 
jEer  Law. 

Missouri  water  quality  standards  are 

Commission.  The  standards  list  the  clas- 
sified waters  of  the  state,  their  beneficial 
u.ses.  :inti  I  he  ;ilIowabie  concentrations  of 
various  puUutanis. 

The  def^rtjffit^ftt  fecfuires  ajl  p&W. 
source  discharges  of  contaminants  (other 
than  from  single  family  residences  and 
stormwater  discharges)  to  obtain  a  water 
pollution  control  permit  and  comply  witibi 

Permits  cov#  paint-source  discharges 
such  a.s  treated  sewage  from  towns,  sub- 
divisions or  businesses,  industrial  waste- 
water discharges,  and  runoff  from  large 


jCCAFOs),  mines,  quarries  and  chemical 
starage  areas.    The  permits  limit  th^t- 
amount  of  pollutants  rhat  can  be  dis- 
charged so  that  water  c|ua[ity  standards  set 
for  streams,  lakes,  and  groundwater  are 

The  State  of  Missouri  issues  pennitli^ 
are  recognized  by  the  federal  government 
as  equivalent  to  federal  permits  (commonly 
referred  to  as  National  Pollutant  Discharge 
HiiStoation  system  or  I^DES  permits  un- 
der the  federal  Clean  Water  Act).  This  del- 
egation of  aiithoriry  means  that  the  state  has 
the  primary  responsil.iility  for  permitting, 
inspection  and  enforcement  activities  on 


WASm  QVAUIY  CpORX>INATI»G  CpuMITTEE 

There  is  an  &^  S^ffii?  assembly  df 
roughly  30  organizations  meeting  under 
the  aegis  of  the  Water  Pollution  Control 
Program,  called  the  Water  Quality  Coor- 
dinating Committee.  This  group  is  an  in- 
f&rmal  interagency-^and-pufslie  £3mmittee 
dealing  with  water  quality  issues.  It  meets 
on  the  third  Tuesday  of  each  month  at 
10:00  A.M.  in  Jefferson  City  or  Columbia 
0^ms^1S!m  agend$^]lm  Mtl3%%'m^^ 
ing).  Jl&nprofit  organixa^ons,  business 
representatives,  agency  employees  and 
citizens  attend  to  discu.'is  water  quality  is- 
sues. This  is  a  partnering  effort  that  has 
^een  going  on  for  several  years,  designed 
to  keis^.'^'&tfis>ne  informed  so  that  those 
with  an  interest  can  ixkmmct  5»i^  each 
other  efficiently. 


Nonpoint  source  pollution  CNPS)  is 
defined  as  contamination  caused  by 


W^j&iS^i  liiis  type  of  pollution  is  normally 
5assdciated  with  agricultural,  silviailiurat 
and  urban  runoff,  and  runoff  from  con- 
struction activities.  It  results  in  human- 
made  or  human-induced  alteration  of  the 
d^emi^,  physical^  biologleit^^  ra#£»]f^^ 

integrity  of  the  water  In  practiigasi 
terms,  nonpoint  source  pollution  does  not 
result  from  a  discharge  at  a  specific  single 
location  (such  as  a  pipej,  but  generally 
fesutes  from  land  runoff,  precipitaiionj  at- 
mospheric deposition  or  percolation.  In 
simpler  terms,  it  is  pollution  that  enters 
waterways  by  overland  How  or  infiltration, 
as  opposed  to  through  conveyances  such 
as  pipes  or  channel 

By  the  early  1970s,  many  strfeij^fijaaii^' 
lakes  across  the  land  had  I'jcconne  open 
conduits  for  the  nation's  sewage  and  in- 
•Jtustrial  wastes.  With  passage  of  the  fed- 
je®a9  le&ter  Pollutii@wi:^^)ffl^;'i^  off  1^ 
(PX.  92-500),  Congress  set  in  motion  a 
massive  clean  up.  Throughout  the  fol- 
lowing decades,  hundreds  of  waste  treat- 
ment facilities  were  constructed.  Previ- 
.-^osly  polluted  streams  likes  became 
cleaner  and  aquatic  life  began  to  reappear. 
However,  24  years  and  billions  of  dollars 
later,  we  have  not  completely  achieved  the 

for  swimming,  recreational  uses,  and  ptfio^ 
tection  of  aquatic  life.  Only  about  half  of 
today's  pollutants  come  from  pipes  or 
point  sources.  The  remainder  are  from 
non|>Qint  sources. 

Slltte  ©f  .MISSi^tt^  j^pera  a 
nonpoint  sotlliei&.  fii^ilS|^ment  plan  de- 
signed to  address  these  nonpoint  sources. 
The  goals  and  objectives  of  the  Missouri 
i  are  to  prev^lUf^ 
Joint  source  pollution  in  the  wa^ 
ters  of  the  state  ol'  Missouri,  and  to  re- 
store those  segments  presently  not  meet- 
^g  or  only  partially  attaining  their  desig- 


Specific  goals  are: 
finlcftiiee  public  awareness  of  soIu^cHiis 
to  nonpoint  source  pollution,  and  pre- 
venticm  of  NPS  pollution  through  edu- 
cation and  outreach  efforts  such  as 
Lakes  ilS  Vksoun  Volunteers,  Streaai 
Team  Votunieer  Monitors^  and  teacher 
training  in  watw  quality  education. 

•  Support  training  and  certification  pro- 
grams for  tiiuM.-  in  the  agricultural  chemi- 
«ftl  industry  who  provide  diieei  ^lasslie^ 
Gince  and  advice  to  agricultural  produc- 
ers and  other  sectors.  For  example,  the 
National  Agronomy  Society  recognizes 
Ceiti^d  Crop  Advi^jrs  who  give  advice 
to  fanners  in  regard  lo  farm  dbemtdll 
use.  EfTori.';  should  hdpaaajietliea^ 
visors'  professionalism,  environmental 
awareness,  and  that  ihey  provide  accu- 
lane,  kdoAMfid  assistance. 

#  Maintain  leadership  and  support  for  tJie 
Missouri  Water  Quality  Coordinating 
Committee  to  continue  to  provide  a  fo- 
rum for  enhancing  understanding,  pro- 
mming  lmptenienclc«f,  mad  ^ftaitAg 
nonpoint  source  infonitation  by  local, 
st;itc,  antl  federal  agencies  and  non- 
governmental entities  involved  in  wai- 
ter quality  issues.  Use  this  and  other 
forums  to  generate  greater  participa- 
tion and  buiM  ^Uian(%s  tiie 
privrite  sector. 

•  Support  adoption  of  conservation  prac- 
tices that  proiea  environmental  qual- 
ity without  removing  land  from  pro- 
duction, except  in  special  cases  Csucli 
as  in  small  drinking-water  reservoir  wa- 
tersheds or  for  wellhead  protection). 

#  Work  with  federal  and  state  agencies 

as  the  NRCS  aiia  tile  FSA  (USDA) 
lOJiatXimize  the  targeting  of  federal  and 
slafie  resources  toward  watersheds  of 
high  nonpoint  source  priority,  and  to 
promote  sdeoion  oS  management  pcai^ 
tiiS^  «ff$!^t£i«  ill  fiedudr^  oHr 


nonpoint  source  pollution  and  in  vonprnr" 
kig  sixeam  and  riparian  habiGat 

•  Work  with  forestry  and  agricultural  in- 

du.stry  organ ization.s  to  involve  their 
memlJerships  in  nonpoint  source  pol- 
ItltSon  abatemem  activities  and  promote 
awareness  through  information  and 
education  efforts;  for  example,  agricul- 
tural chemical  dealers  and  sales  repre- 
sentatives who  take  extension  courses 
lor^i^ffniiiig  eduetHbii'lmiis  CCEO^. 

•  Promote  innovative  and  cost-effective 
technologies  that  offer  more  effective 
or  less  expensive  control  measures, 
such  as  through  "field  days"  and  dem- 
onstrations. 

•  Provide  technical  assismnce^coeMl^tti!^ 

assistance  for  innovative  practices,  pro- 
motional assistance  and  monitoring 
support  for  agricultural  nonpoint 
source  Sji^ai^  ixea  tmd  ^i^mem 
water.shed  ip90fect$  impleizlented  by 
.staff  of  the  Soil  and  ^ter  Di^cts 
Commission. 

•  Support,  ted6iri:ailt^  and  ^^itiiitclally, 
implemenKition  of  nonpoint  source  wa- 
tershed projects  and  demonstrations, 
particularly  for  those  water  bodies  sup- 
plying water  for  drinking. 

•  financially  support  demonstrations  and 
le^nical  a.ssistance  on  a  regional  or 
watershed  basis;  that  is,  of  practices 
such  as  whole  farm  planning,  inte- 
grated crop  management,  reduced  ni- 
trogen appHcations.  pest  s0i9utiii§, 
parian  corridor  reestablishment,  apfMO- 
priate  animal  waste  management,  and 
Other  practices  and  systeins,  which  may 
be  expected  t9  i56tild^^ 
menially  soiind  i»sM  wi^f&9S^^ffmiiL^ 

•  Expand  culpabilities  in  g|^dglsg^fi|G. 
formation  systems  for  use  in  waierslied 
assessments  and  prioritization. 

•  Actively  seek  new  paimersfaips  in  the 
private  seccoTjf  im.^txm^^  ii» 


lively  involved  in  water  quality  moni- 
toring, and  other  commodiry  groups 
are  becoming  involved  as  partners. 
The  department  has  been  revising  the 
Nonpoint  Source  ManagemeaE  Vhn,  which 
focuses  the  state  and  federal  activities  that 
are  directed  toward  nf)n point  source  pol- 
lution and  directs  federal  funds  toward  eli- 
gible management  practices.  The 
TSr^iilKmit  Source  Management  Plad  l^efill  he  - 
released  for  public  review  and  formal  re- 
vision in  calendar  year  199f».  •Eubltf.l^-' 
dcipation  is  encouraged. 

^Eh^  is,  in  1999,  heightened  interest 
ist  ttje  i*aij9nal  level  in  sections  of  the  fe<!^ 
'eral  Glean  Water  Act  pertaining  to  die  iden- 
tification  and  treatment  of  impaired  wa- 
ters. It  is  believed  that  this  interest  will 
translate  into  additional  funding  for  Mis- 

ing  programs  that  address  I?Qth  pctot^n^ 
HOtipoint  pollution  sources. 

The  federal  Clean  Water  Act  requires 
states  to  assemble  a  list  of  waters  that  do 
ftot  im&%  ^t^ef  v^^ity  standards.  Thfe 
list  must .l^^mpk'ted  and  submitted  ev- 
ery two  yeatK.  DNR  completed  the  1998 
list  and  sabiaiMtted  it  to  the  U.S.  EPA  in 
©ctober,  199B,  Hife  list  contains  the  names 
•«>f  165  streams,  lakes,  and  fivers.  EPA  tmm 
review  the  list  and  either  accept  or  modify 
it.  Once  the  li.st  is  made  final,  the  .state  is 
obligated  to  complete  studies  to  determine 
actions  needed  to  return  the  waters  to'i 
^£!0ia||£^ti^  wi^^  These  ^lE)^ 

Je^'^^ji^lis^  to  determine  what  are  called 
"Total  Maximum  Daily  Loads  fTMDLs)." 
f  inally,  the  state  is  responsible  to  ensure 

&e 

wsiters  are  r^^nts^  li^>: 


 _  i'iSbim^it^a&m 

There  are  many  methods  the  state 
uses  to  protect  its  waters  or  repair  dam- 
aged waters.  These  include  monitoring 
water  quality  and  Che  status  of  potlutioii 
control  facilities,  permitting,  finaftdlal and 
technical  assistance  antl  enlorcement. 

Monitoring  water  quality  is  fully  de- 
scribed in  a  separate  chapter  (see  page 
213^  ^ianitoring  inform^em  is  compiled 
IfllO'  Several  reports,  the  most  notable  be- 
ing the  "305(b)  report,"  which  is  required 
by  the  federal  Clean  Water  Act,  Section 
|K)5(b).  This  report  ^paeuments  how  wa- 
the  wcl^  i^'S^^'mm  th^ 
■S^flse's  water  quality  Standards.  For  ex- 
ample, it  identifies  the  mileage  of  waters 
that  provide  for  safe  swimming,  and  those 
.flfeat'^M  expected  to  be  sale,  but  are  noi, 
These  reports  also  provide  the  b>asi§  for 
establi.shinf^  impaired  waters  list^;  and  other 
management  activities.  The  30S(b)  reports 
are  prepared  every  two  years  and  the  data 
m&mp^f^^  150  Congress. 

In  addition  to  monitoring  water  quaet- 
ity  throughout  the  state.  t!ie  department 
compiles  lists  of  water  pollution  control 
needs,  wliich  support  the  state's  requests 

Needs  Survey,  as  it  is  knowfij  ^tifejeuments 
the  work  thai  must  he  done  to  bring  wa- 
ter qiiality  related  facilities  into  compli- 

with  design  standards  or  other 
j^iaS^jWtee  they  will  not  damage  waasgB 
quail^.  Federal  grant  and  loan  funds  are 
apportioned  to  the  states  in  relatioo  Ijq.'lhiai' 
needs. 

In  addition  to  permits  described  un- 
^TS^mmmrl^i^^l^  per- 
mits arc  r^^l^ed  for  concentrated  animal 
feeding  operations  (CAFOs^i.  The  permits 
ensure  that  properly  designed  facilities  are 
^its'tii^e^i  .ifof.  lading  animal  wastes. 


aAimski'  2Sg@ding  ^^0&^$S^  smaller  thait 

1,000  animal  units.  An  animal  unit  is  rhe 
cquivalcni  of  one  hc(^i'  sieer.  This  volun- 
tary program  was  developed  two  decades 

agOj.  iift4'  Jse^Ei  t^i^Earcd  by  the  de- 
partment as  a  free  seiMct  fi&f  siis^MiEUMi. 
pfoducers. 

The  Department  of  Natural  Resources 
administers  a  program  that  distributes 
grants  or  low-inter^  'kiaJ©  fes  iNB* 
struclion  of  wast'^Water  treatment  and 
drinking  water  trearmeni  facilities.  The 
funds  for  this  program  conie  from  the  state 
and  the  U.S.  Environmental  Pii0teeSji«iif 
ii^eficy..  In  1998*  this  loan  program 
penscd  hjans  valued  at  $68  million. 

The  loan  program  has  been  in  effect 
lififee  1990  and  requires  that  most  of  the  bur- 
d^  «lf  iunding  falls  on  cities.  From  1972  to 

tip  to  90  percent  of  the  constructi)i|^5cysts 
of  wastewater  treatment  facilities,  which 
helped  meet  the  needs  of  both  expanding 
popuIa^<ms  SBid  repUc&g^  agii^g  fa- 
duties.  Tocky,  there  is  coja^^  gtat  tlie 

ability  of  the  present  fundtog«:^*eH»teii  fl8is 
tinue  to  meet  con.struction  needs. 

In  1995,  DNK  entered  into  an  agree- 
ffl:ertt  with  the  Department  of  Agriculture 
lo  operate  ^:3(igficukural  loan  program. 
Under  this  prof^rain,  ONR  will  loan  funds 
to  the  AL^riciihiual  and  Small  Business  De- 
velopment Authority  (ASBDA).  The 

subsidized  interest  x^^^  Animal  waste  fa- 
cilities for  producers.  The  loans  are  lim- 
ited to  animal  feeding  operations  of  less 
than  1,000  iapiiuai  onits.  ftodumt^^  .fSr 
payments  are  used  by  ASBDA  to  eepay  ili© 
loan  from  DNR.  The  department  has  com- 
mitted $  10.000,000  to  these  loans.  Another 
$10,000,000  is  available  if  die  program  is 
successful. 

pplluMoff  are  scanetiipes  fieeeg^ury  fHfW" 


ing  1998,  there  were  about  2$8  active  cases 
involving  violations  of  the  Clean  Water  law 
or  regulations.  Of  these,  83  cases  were 
resolved,  and  the  lacililies  returned  to 
compliance  during  the  year,  Thes#  .settle 
Jtients  included  collection  by  DNlt  and  the 
attorney  general's  office  of  more  tlian 
$1 ,200,000  for  environmental  damages  and 
penalties. 


Soil  is  a  fragile  natural  resource 
pafele  Of  sti^ainisg  human  life.  All  living 
things  depend  on  the  soil  for  food.  Ev- 
erything we  eat,  and  mo^of -vs^l^  WS'W^  • 
comes  from  ihe  soil. 

Today,  farmers  woric  soils  intensively 
to  produce  food  for  a  g^rowing  popula- 
tion, hi  Missouri,  agriculture  is  one  of  the 
largest  industries.  Of  the  44  million  acres 
in  the  state,  more  than  half  (27  million) 
af^  ^f^t^  a^  ^^^Itural  prbducd^ffli, 

lion  can  contribii{e'.f0<«*c^iofl. 

Erosion  is  a  process  where  wind  and 
water  move  crop-producing  soil  off  the 
land.  This  topsoU  often  collects  in  ditcheSj 
along  roadsidiss  or  en<^iapia  '@eaf  i 

rivers  and  Streams.  To  prevent  this,  ma 
landowners  employ  various  soil  conserva- 
tion practices  on  their  farms.  Controlling 

helps  ensure  production  and  keeps  food' 
plentiful  and  prices  ises^aable  fatoste 
generations. 

Missouri  is  now  a  leader  in  soil  con- 
servation, but  in  the  past  the  state  had  the 
second  highest  rate  of  soil  erosion  in  the 
nation.  In  1984,  1988,  and  again  in  1996, 
Missourians  voted  for  a  one-tenth-of-one- 
percent  sales  tax  to  support  soil  and  water 
efforts  and  state  pi^i^  The 

>t  M^«e  ■mpt  w  m 


ready  strong  mix  of  fedeial,  ^ate  and  local 
ftbiyi^  working-t6^£npe!6vir<$ad. 

Each  county  has  a  soil  and  water  con- 
scn  ation  clisirit  t  formed  by  a  vote  of  eli- 
gible landowners  in  itie  couniy-  These 
landowners  also  elea  the  board  of  ^upe^^ 
vis^  to  oversee  the  O|»efia0tHas^i]ie 
afet.  The  supervisors  work  with  th£  t|U|d« 
owners  and  encour.i^L-  tiieni  to  participate 
in  the  district's  voluntary  programs.  They 
tv^Dflc  together  to  ^ke^^bdsilbm 
best  treatments  for  the  land 

tile  IfX'al  districts  work  with  the  Mis- 
souri Soil  and  Water  Districts  Commission 
and  the  federal  Natural  Resources  Conser- 
vaaion  Sen^  (NRCS)  lo  adtonist^the  s^e 
soil  and  water  ajnservation  programs.  The 
Commission  sets  the  policy  for  use  of  the 
tax  money  and  administers  it  through  DNR's 
Soltand  WerCtifnservatkHiPrograni.  More 
than  75  percent  of  ocpoiditures  lutve  gone 
bade  on  the  land.  NRCS  offt-r-^  technical 
expertise  to  landowners  on  the  hcsi  treat- 
meni  or  preventive  measures  for  their  land. 
Other  partners  fndud^  of 
Missouri — Outreach  8s.  BsBsa^msi,  and  the 
Missouri  dt^pAtWO^^ 
Conservation. 

Missouri  is  now  first  in  the  nation  in 
the  rate  of  reducing  soil  erosion.  But  more 
than  4  million  acres  of  cultural  iand 
still  need  treatment.  'I'he  Commission's 
work  and  goal  Ibr  the  coming  years  is 
outlined  in  its  "Plan  fbf  the  Fature.* 

The  goal  is  to  d-eat  95  percent  of  all 
agricultural  lan<.i  in  the  state  by  the  year 
2006,  Through  the  prognmis  that  have 
been  set  up  to  do  that,  participants  also 
WflL  ^t^diess:  agriol&^f^  ftMf  md  water 

a  second  hencftt  on  its  investment. 

One  way  to  do  that  is  through  the 
Special  Area  I-and  Treatment  (SALT) 
g^am.  This  pFOigram  brings  landowpeisr 
in  watersh^  id^e^i^l^      sqlye  se^ 


erosion  and  water  quality  problems.  Ke^^ 
jdg  soil  and  agricuUura]  i^n^cals  out  «^ 
rivers  and  streams  and  on  the  land  con- 
tributes to  agricultural  produ^yity  and 
good  water  quality. 

Pilot  A&acummML  iigmmt  iNp^ 
(JkiSNBS)  Spcmt  Ar£a  Land  l^aOlfBHr 
(SALT>  Projects 

Currently,  the  SALT  progiam  is  being 
expuntied  to  atldress  ncinpoint  source  pol- 
lution i.ssues  asst>ciated  Willi  runoff  from 
production  agriculture.  Hie  SALT  program 
is  a  voluntary  af^roach  to  ruttural  resource 
management  and  conservation.  A  proiect 
grant  is  made  a\;)ilal>le  to  Iwal  Soil  and 
Vk'ater  Ctjnservauon  I  >is(ric[s  to  provide  gen- 
eral support  for  the  project,  technical  a^s^ 
tance,  and  information  and  «bicaiioa  ac- 
tivities in  the  w^tferstied.  Financial  assis- 
tance is  availahle  to  landowners  to  encour- 
age tlie  adopiitin  and  implementation  of  best 
m^ysa^ment  prat^oes.  prefects  ate 
gficadinasfki  with  the  Natuxll  R^ourcss  Goa" 
.servation  Senicc  (NRCS)  of  the  I  '.S.  Depart- 
ment of  Agriculture  <  i  ^Sl  )A).  and  their  Envi- 
ronmental Quality  Incentive  Program  CEQIP^, 
so  that  the  same  acreage  does  not  have  two 
projects  at  the  same  time. 

The  intent  of  the  [lilot  AgNPS  SALT 
projects  is  to  provide  a  l>asic  level  of  re- 
2k$tlfces  to  make  significant  contributions 
to  the  control  and  reduojon  of  nonpoint 
source  water  poUuticm  from  agricultural 
runoff.  The  concept  is  based  on  numer- 
ous partners  contributing  to  the  project 
and  various  tools  utilized  fo-acfeomplish 
project  goals.  Through  jotnt  efifotts,  hmr 

iiecl  re.soiirces  and  fiinding  can  be  Used  in 
a  cost-effective  manner. 

There  are  currently  twelve  pilot  AgNPS 
$ALT  pMojects,  pactions  of  whidi  are  locaced 
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iiydrologic  (or  'ss^tershed)  units,  five  of 
I  he  nvehe  !:ir(  (jeers  overlap  into  more  than 
one  county,  Tlie  twelve  pilot  projects  are 
located  in  the  following  counties:  Harrison, 
Grundy,  Daviess,  DeKalb,  Clinton,  Kay, 
CatfCili^  Caldwell,  Chariton,  Randolph, 
Howard,  Saline,  Boone,  Osage,  Bates, 
Laclede,  Greene,  Newton,  Barry,  and  StocJ- 


Some  of  die  water  quality  issues  being 
jpJdtrei^d  in  the  pilot  ppajects  include:  Sedi- 
mentation, nutrificatlon  (by  nitrogen  and 
pliuspliorusj,  chemical  contamination  from 
pesticides  and  heffeiddes,  loss  of  aquatic 
habitat,  streafa^scnkietii^gi^lg^  coliform 
b:icreria  from  animal  wastes,  and  karst 
grountiwater  contamination.  Often,  AgNPS 
SALT  projects  provide  a  springboard  for 

source  problems.  Laiidown«s  working  to- 
gether in  this  way  can  address  additional 
resource  goals,  such  as  improved  w  ater  qual- 
ity and  improved  pasture  management. 

Two  programs  adtninistered  by  the  Soil 
and  Water  Conservation  Proj^ram  that  help 
landowners  carry  out  these  objectives  are  the 
cost-share  and  loan  interest-share  programs. 
The  cc>st-siiate  pro-am  ftinds  up  to  ^  p^- 
cent  of  the  cost  of  installing  conservation 
practices  on  agricultural  land.  Through  this 
program,  tiie  state  has  installed  some  107,000 
^tWi^iVation  practices,  saving  about  l40aDafi^ 
Ikm  rons  of  topsoU  on  about  1.7  million  acres 
of  cropland  and  pastureland.  The  loan  inter- 
e,st -share  program  refunds  a  portion  of  rhe 
interest  on  loans  for  purchasing  conserva- 
tiiOn  equipinfirtt 

The  Soil  and  Water  Distri<^!^0teflfe- 
sion  considers  local  soil  and  water  conser- 
vation districts  to  be  the  delivery  system 
for  its  conservation  programs.  As  such,  a 

mf^pQint  of  the  m^^m^tmm^'^' 


ssd  assistance  for  landowneis  and  oth#f 
j^^rational  cost.s. 

Finally,  the  Commission  plans  to  as-- 
sist  in  the  completion  of  the  initial  inven- 
•  lOfTy  of  Missouri'is  soil  fesotjtce$  by  the  end 
i#State  fiscal  year  2002. 

Missouri  is  a  leader  in  soil  conserva- 
don  as  a  result  of  soil  and  water  conserva- 
ii^^^^tto*  *Drk  and  the  voluntary  com- 
mitment  of  Missouri  farmers.  These  sqU 
successes  will  pay  pff  /or  fe©  SlaijeH 
quality  aS-'vpfell. 


The  department  regulates  hazardous 
waste  to  protect  human  health  and  the  en- 
i^iiMeAf  aoi  |g»  ^ure  that  my  cjpftfet^etf-' 
nation  is  remediatedasquiddy  as  possible; 
The  dcpiirrment  over'^ccs  groundwater  and 
surface  waiLT  monitoring  at  huzarddus 
waste  sites  within  the  state.  As  part  of  the 
oversight,  haLTAtdou^w^^^&^^m&m 
miimd  to  determine  the  impact  of  past  aiid 
present  waste  management  practices  on 
water  ciualiiy.  This  includes  determining 
the  extent  of  contamination,  the  distribu- 
i^ea  «6f^^tttsmiimtioH  and  the  potential 
impact  on  other  waters  or  water  users.  It 
contamination  is  found  to  pose  a  threat^ 
the  department  will  ensure  remedial  ^c- 

Groundwater  and  surface  water  mona- 
toring  activities,  and  any  subsequent  re- 
mediation, caa«jjxiMr#|pitf4iS^fsnt  Q^pes 
of  sites: 

1)  Kesource  Conservation  and  Reeovi- 
ery  Act  <iR^:A5  treatment,  st^^ijg^ 
and  di.sposal  facilities  CTS0^3, 

2)  Superfund  cleanup  sites, 

3)  Voluntary  cleanup  sites,  and 


Is 


B^Jieid  investigatiOt>^iU$S'^lling  equipment  to 
■mMect  subsurface  soil s^mtpi&s  ut  &  hm^AQUs 
t^t^  site,  photo  from  JS^0Sf^i 


As  of  May  24,  1999,  4,021  of  Missouri's 
iiazardous  waste  generators  were  eomid'- 
ered  "small  quantity  generators"  and  700 
were  considered  "large  quantity  genera- 
tors." There  presently  are  66  RCRA  TSDs 
in  Missouri. 

The  department  may  require  RCRA 
TSD  facilities  whose  practices  might  affect 
large  bodies  t)f  surface  water  in  Missouri 
to  have  a  surface  waLer-monitoring  pro- 
gram. Curremly^  r^he  RCRA  TSD  facflii^ 

for  various  contaminants.  These  facilities 
are  required  to  report  to  the  department  at 
feast  once  per  year  The  results  of  the 
mpnitdrin^  are  etamitied  and  traeked  by 


In  aceordance  with  state  mgnla^i^j, 
a  TSB  facility  that  is  subject  to  fedefll 
groundwater  monitoring  requirements 
must  conduct  groundwater  monitoring  on 
a  regular  basis  until  released  from  sucli' 
obligation  by  the  departmenf.  '^mM^p 
47  TSD  sites  are  conducting  groundwater 
monitoring  in  Missouri.  Of  these  47  sites, 
21  are  actively  remediating  groundwater 
contamination  to  Improve  the  quality  of 
li^^itefe  may  ultimately  migrate  tO>m^ 
face  Walter  bod-ies  m  drift^loig  l^a^ 

Each  TSD  facility  must  submit  an  an- 
nual groundwater  monitoring  report  to  the 
4'^#rtfiflent  for  an  official  evaluation.  TThe 
evaluation  includes  determination  of  ecsri-^' 
tamination  data  trends  and  the  extent  of 
contamination  resulting  from  TSD  facility 
o]:)e  ration.  All  grc3fMi3i^^  monitoriiig 
data  from  RCRA  TSDs  in  Missouri  «fJg  #SN 
tered  into  a  database  where  it  can  be  tracked!' 
and  evaluated.  The  DNR  periodically  con- 
ducts groundwater  monitoring  field  audits 
at  TSD  facilities  to  help  ensure  that  their 
Stoples  are  eoMeeted  and  analyzed  in  ac- 
cordance with  accepted  staajdard  operating 
procedures  and  that  the  sampling  data  g/SQr 
erated  by  TSDs  are  reliable. 

There  are  adMi^  iE?»  facilities 
laatJ  Superfund  sites  in  Missouri  where  ^ 
federal  government  is  the  lead  agency. 
These  sites,  which  are  being  remediated, 
by  the  U.S.  Department  of  Defense  or  the 
Department  of  Energy,  are  also  required 
to  monitor#*0iT3p^i^'fe^S3^ 
The  Missouri  Department  of  Natural  Re- 
sources evaluates  and  tracks  contamina- 
tion data  provided  by  these  facilities.  There 
ate?  45  eurrently  or  formerly  used  federal 
facilitii^..  'Sfeo^JfepHii^vaffe  actively<*^|!^ 
cliating  contaminated  groundwater,  and 
three  additional  facilities  are  in  the  final 
design  phase  of  remedial  actions  to  be 


•UOdiS^^tiic  "Siiperfund"  law  and  its  amend- 
ments. Supcrfutut  includes  the  authority 
to  initiate  surface  and  groundwater  inves- 
Ligations  and  subsequent  remedial  $.c!&om. 
The  Department  of  Natural  ilesoufces  per- 
forms site  assessments  on  potential  Super- 
fund  sites  and  from  these  assessments,  de- 
termines the  degree  of  surface  and  ground- 
water investigations  that  wlftlie  tequiFecL. 

going  some  type  of  gioundwater  iavest^- 
tion.  An  additional  42  sites  are  perfomiing 
regular  groundwater  and  surface  ^  aier  moni- 
toring. Of  the  68  sii^  19  are  perfonnii^ 
groundwater  lemecfiatlQQ.  The  depaiunent 
requires  periodic  repotting  from  these  si^. 
CcmtaminatiDn  concentrations  and  trends  are 
tracked  in  oider  to  recommend  future  ac- 

tn  1994,  the  depattmeot  began  allows 
ing  hazardous  substance  sites  to  in^^nient 
their  own  voluntary  cleanup,  thus  creat- 
ing MisM)uh  s  Voluntary  Cleanup  Program. 
'These  sites  mus[  quality  first  by  virtue 
not  Buotg  into  the  RCRA  TSD  category  or 
the  Superfund  National  Priority  List  (NPU, 
and  then  must  express  the  willingness  to 
remediate  ilieir  site  by  entering  into  a  for- 
mal agreement  wlHi^^^^^tm^^SL 
rently,  113  sites  are  undef going  wt^ip^ary 
cleanup,  and  51  other  sites  have  completed 
cleanup  and  received  certificates  of 
completion.  Of  the  113  sites  undergoing 
4sleanup,  60  sites  involve  groundwater 
.  ^aonilcdQg  or  remediatiott,  either  in  plac6 
now  or  expected  to  bi@a3tli@  ^mst  of  the 
$ite  deanup. 

Tlie  department  also  regulates  the  op- 
eration and  maintenance  of  underground 


borage  tanks,  as  leaking  tanks  can  pose  a 
$jy|ai0cant  threat  to  Missouri's  w^^igf 
sources  T;mks  containing  petroleum  prod- 
uct.s  and  some  liazardcjus  .substances  com- 
prise the  regulated  tanks  in  Missouri 

Most-  releases  from  iindeiground  stor- 
ilge^lStfiks  are  gasoline  releases.  Gasoline 
poses  :i  threat  to  groundwater  because  it 
contains  benzene,  a  known  carcinogen, 
and  other  chemical  const^ants,  $aclt  as 
taedlj^  tertiary  butyl  ether  CMTB^^  ItffSE 
is  an  additive  to  fuel  to^^j^j^ip|^ 
bum  more  completely 

Requirements  are  in  place  to  reduce 
the  potential  of  a  release  from  an  under- 
ground storage  tank  (USI^.  tJpgfade  s^^ 
dards  that  took  effect  De^s^ober  22, 199B, 
required  UST's  to  be  eqiiil^>ed  with  spill 
overfill  and  corrosion  protection.  As  of 
the  deadline,  62  percent  of  the  UST*j|  t&. 
^  SEaite  were  known  to  meet  iiie^agi^^ 
standards.  Because  a  number  of  these 
tanks  are  in  temporary  closure,  the  actual 
percentage  of  in-use  tanks  in  compliance 
Wlis  p^t&eHt.  Another  requjrement 
Mt  iSSt  owners  is  to  have  tea(&:  de*g<Jf6a 
installed  on  their  systems.  Le3:k4@(^Qii 
methods  are  designed  to  alert  the  owner 
of  a  release  occurring  on  their  tank  sys- 
tem- 

Despite  these  reqtiirements,  releases 
from  tanks  will  continue  to  occur.  0\\  □- 
ers  and  operators  are  required  lo  report  a 
release  from  a  tank  to  the  department. 
Project  managers  are  assigned  to  specific 
Dilia^e  sites  to  oversee  the  <de^nup  and 
remediation  of  rank  rt-leases  and  work 
with  the  owners  and  o[u*rators  to  devise 
a  plan  to  clean  up  die  coniamination.  Over 
tlie  past  ten  years,  more  {fasm  4;9O0!  ite^ 
leases  from  underground  storage  tMive 
occurred  with  almost  i,600  of  those  h&- 
ing  remediated  to  department  stanikirds. 


Tank  Facts  as  of  Dec  31*  1998 

Underground  Storage  Tank  Releases  ....  4,902 
UST  Clean-ups  Completed  ,^.„,...,,, 3,59J 
UST  On-going  Clean-ups..  1,311 
^^0vegrountl  Sto^lf^c  Tank 

in  Remedial  Oversight  203 

AST  Clean-ups  Completed  15 

AST  On-going  Clean-ups   188 

Total  USTs  (active  ari4«!l««se#*f#..«....  35,810 

Total  Closed  USTs  ,. .23,0 1 5 

Total  Active  and  Temporarily 

Closed  USTs  ia,?55 

Active  I'S'l's  KtiDwn  to  Meet  Upgrade 

ReqiiirL  iiiciUs  8,036  (62.8%; 

Active  tISTs  Known  to  Meet  Leak 

Detection  Requirements   10,550  (82i^S^' 

In-U.se  USTs  Known  to  Meet  Upgrade 

Requirements  71.6% 


Historically,  some  landtiUs  have  been 
Mj^witm  of  surface  and  groundwater  eq>n- 
tamination.  As  of  April,  19P4,  stricter  fed- 
eral subtitle  D  design  and  operational  re- 
quirements affected  all  operating  landfills 
in  Missouri.  Some  of  the  new  require- 
meim-m&  related  to  es^^lbMijg>- Jsi^l- 
op i n g  ant!  main ta ining  sm§9^  and 
groundwater  monitoring.  Thes^^  include: 
detailed  hydro-geologic  investigations;  in- 
stallarton  of  gmundwater  monitoring  wells 
capable  of  detecting  any  contaminants  that 
could  leave  tiie  site;  and  installation  of  a 
cpmposiie  liner  and  leachate  collection 
S^iilliesl  are^s  that  wece  not  covered  by 
wasteas  of  Apira,  1^4. 

Another  change  that  should  help  pro- 
tect water  quality  in  Missouri  relates  to  the 
final  "cover  cap"  requirements.  Areas  al- 
ready landfUled  but  not  properly  closed  will 
require  a  final  cover  cap  of  at  least  two 
feet  of  compacted  clay  and  one  foot  of  soil. 
Ail  areas  with  a  geomembrane  liner 


^i^pelrineable  material  does  not 
^^tfioeti^  liquids  to  pass  through  it)  reqwjpg; 
cap  designs  th:ii  include  a  geomcmbrane, 
t*\ fn  if  the  are:ts  were  previously  permit- 
ted lor  another  final  cover  cap  design. 

irftep&^i«e  more  than  150  dtwsi^ 
abandoned  landfills  sc:utered  throughout 
Missouri.  These  older  lantlfills  were  not 
constructed  or  operated  like  the  modern 
subtitle  D  sanitary  landfills  we  have  today. 
!Tlg^|%ese{ie€^f  ^^Qlder  laiwlfills  |«jses 
dn-iinknown  impact  to  the  water  resources 
of  Missouri.  No  stiiiewicle  assessment  has 
been  conducted;  however,  it  is  very  pos- 
sible that  they  are  contributing  leachate 


k-i  v!  ill  a  UitidfiU  ;^roun^im^  mm&Qrtf^:^^: 
Photo  Jrom  PEg/iiSP. 


mom^iBmo  AND  mmB^ 

they  ii^y  allow  surface  water,  with  Its  GOtt- 
ta^ntoant  load,  to  bypass  the  earth's  natti- 
filtering  system  and  enter  directly  into 
Jlriiiking  water  aquifers.  The  "Water  Well 
^^ic^ii^-j^'  wa&  parsed  to  t9B%  %  ^ 
jM  of  19S7,  roles  were  in  place  govern^ 
ing  the  construction  of  domestic  water 
wells,  pump  installations,  and  the  plug- 
ging of  abandoned  welts.  The  drilling  con- 
ttactors  and  piump  to^ifeition.  ctmtraef^ 
were  required  to  be  permitted,  and  their 
ti^  were  required  to  be  registered. 

This  law  was  passed  to  ensure  that  the 
quality  of  Missouri's  groundwater  is  main- 
ia^m^  at  the  bl^iim  levsd  pmAeai  to  sup- 
port present  and  future  use.  The  impor- 
tance of  this  law  and  its  enforcement  plays 
a  pivotal  role  in  the  protection  of  our  ground'^ 
water* 

W^^p-agsedt  ftt' 1^91.  The  at^ijam 
brought  the  beat  pump,  niC)nitoring  well, 
and  mineral  test  hole  drilling  industries 
tmder  regulation.  It  also  creat^'ii^ 

vision  of  Geology  and  Land  .Sur\'ey.  witih 
the  approval  of  the  Well  Installation  Board, 
is  responsible  for  implementation  of  the 
*mter  Well  Brill^.:;^^ 

A  total  of  8^7%  wells  were  reported 
drilled  in  199B.  This  includes  6,877  water 
wells,  1,151  monitoring  wells  and  243  heat 
pump  AlsOj  l,,40O  wdls  were  reported 
plugged  and  354  '^fe^  we^^  reecsnstnicted. 
Some  2/fS3  water  pumps  were  installed.  A 
total  of  1,611  contractors  are  currently  per- 
mitted in  the  following  areas:  513  water 
well;  98?  pump  installatior^  642  monitoring 
well;  327  heat p@^|^:l(8gi'^  test  holes^^  A 
total  ef  1^53 wsm  fmmln&^  f&t  tS0?- 


M  A  t&od  to  aid  in  proper  wM-^^^- 

struction,  the  Division  of  Geology  and 
Land  Survey  has  been  accumulating  geo- 
logic information  on  wells  since  the  early 
-Data  on  over  25,000  wells  4t&l^^ 
within  Misi^ttri  hais  he&n  assetahl^^S^' 
a  database  system  tr:i  allow  easy  acc^^. 
and  retrieval  of  the  infcirmation.  As  new 
wells  are  drilled,  additional  data  are  added 

ing  of  subsurface  geology  in  Missouri  M 
early  1997,  a  project  to  edit  the  data  for 
consistency  with  current  terminology  was 
copipleted  by  division  staff.  Anyone  who 
#isste  ^©gss  fi^^  log  data  m« 

request  permission  and  receive  a  password 
by  contacting  the  DGLS  Ad<J)i|ifetttatiap. 
Program  at  Rolla,  Missouri, 

WELLS  FOR  OIL,  GAS  AND 

The  Oil  and  Gas  law  was  passed  in 
law  requires  wells  used  for  oil 
and  gas.  production,  water  disposal,  en- 
hanced oil  recovery,  gas  storage  and  geo- 
logic information  to  be  constructed  in  a 
'Ms^fssm'^0i  does  not  contaminate  surface 
md  groundwater  fiss&mim*  J^ptl^* 
mately  4,700  wells  have  feeejfi  permitted 
since  1966^  .Jn.  I99S5  114,-11?^  weje  per- 
mitted. 

Ill  adOMm  t«f  is«t*Krft^  piaapes 
caonstruction,  the  oil  and  gas  law  requires 
a  plugging  bond  to  be  placed  on  all  per- 
mitted wells.  This  bond  is  required  to  be 
maintained  until  the  wells  are  properly 
plugged.  In  the  ei^ent  an  opmtor  im- 
properly abandons  a  well,  the  plugging 
bond  is  forfeited  and  the  state,  working 
through  the  Missouri  Oil  and  Gas  Coun- 
cil, has  the  authority  to  plug  tlie  wdSi'. 

The  Uiideiground  Injection  CoiaXml 

^*ogfaini#i^  ®RA*d^eg3ased  ^?^^pm 


wells  have  been  divided  into  five  classes 
l^y  KPA,  based  upon  the  type  of  fluid  in- 
jected and  where  it  is  injected  in  relation 
to  underground  sources  of  drinldng  wa- 
ten  Missouri  has  wells  thit  fit  into  two  of 
ifc^ese  classes  -  Class  II  and  Class  V- 

Class  II  wells  are  oil-  and  gas-related 
injection  wells.  These  wells  may  be  used 
for  the  disposal  of  other  fluids  produced 
during  oit  e3Etta«ions  Ciaosti^^ter)  back 
^to  the  producing  horizon,  or  for  en- 
hanced recovery  methods  to  increase  pro- 
duction. These  wells  are  subject  to  regu- 
lation Wider  the  Missotm  Oil  and  Gs^  h^w, 

Class  ¥  'Wells  (also  caHied  stoafew  la* 
jection  wells)  include  a  variety  of  well  typi^ 
that  inject  fluid  into  or  above  an  under- 
ground source  of  drinking  water.  In  Mis- 
soiai,  this  v^S^J:  category  indndes  iMine  bade- 
fill  wells,  septic  $^mm  Ctank  ah4^m0 
field),  sinkholes  inqp'rovsed  For  drainage  pur- 
p{3ses,  heat  pump  systems,  and  injection 
wells  used  in  groundwater  cleanup  projects. 
Septic  s^^ssmMe  regulatedi  ihe  Depatt- 
ment  of  Health.  Most  Other  typ^  of  Class  V 
injection  wells  are  reguiated  through  the 
Clean  Water  Law,  The  depcirtment  adminis- 
ters the  program  and  maintains  an  Inven- 
tory of  Class  II  and  Ogss  V  wells* 

fi£CLAMATION  OF  MINED  LANDS 

The  mission  of  the  land  ReclamaticSHf 
Commission  and  the  Land  Reclamation  Pro- 
gram is  to  assure  the  beneficial  restoration 
of  mined  lands  and  to  protect  public  health, 
safety  and  the  enviroruwent  from  the  ad- 

Aie&vigtBiiirfa^  Singulation  includes  permit- 
ting, in.spection  and  enforcement  activities. 
The  minerals  regulated  include  coal,  in- 


Hiii^^ra^lsaSe  ^^i^t^md^Hik^  t£e^,  clip- 
per, gold  and  silver).  While  ilje  Land  Rec- 
hmiLitidn  Commission  is  responsible  for 
overseeing  coal  and  industrial  mineral  laws, 
the  responsibility  for  carrying  out  the  du- 
ties assodated  with  metallic  minerals  regtt- 
lations  rests  solely  upon  the  Land  Recla- 
mation Program  and  the  director  of  the  Oe^ 
partment  of  Natural  Resources. 

At  active  coal  mines,  surface  water 
quality  is  protected  through  National  ?&h 
lutant  Discharge  Elimination  §ysteridi 
(NPDES)  permitting.  NPDES  monitoring 
ensures  that  acid-forming  spoils  are  being 
properly  managed  *ind  adequate  soil  efo- 

prevent  sedimentation  or  add  mine  draiiir 
age  from  entering  downstream  tributaries. 
As  for  the  protection  of  groundwater,  coal 
minir^  coinpanies  are  required,  under  land 
m^gmt^m  p^^i^t  fi^^nduct  hydtogecH 
logic  ussessmcnt  prior  to,  during,  and  after 
mining.  They  evaluate  any  impacts  to 
groundwater  quantity  or  quality  in  the  vir 
dnity  &f  wim  eiperators  artr 

further  required  10  iflitigate  adve^i!^^ 
Stemming  from  mining  activities. 

For  industrial  minerals  sites,  the  hy- 
drogeologic  evaluations  are  not  required. 
Measures  to  cdn^i^  ^mslmi^ift^-s^s^^tiii^ 
movement  off-site  are  required.  Under  the 
Metallic  Minerals  Law,  the  two  lead  min- 
ing companies  and  the  one  iron  ore  min- 
ing company  in  Missouri  are  required  to 
provide  plans  and  Hnancial  assurane^?^ 
the  continued  maintenance  of  the  mine 
waste  sites  after  mining  ceases.  The  ob- 
jective is  to  ensure  that  the  sites  are  stable 
and  not  subject  to  wind  or  water  erosion 
ngf  ihe  waste  materials  (tailings),  This  pri- 
ma rily  involves  a  coorcKnation  role  to  eja*^ 
sure  that  dam  safety,  water  pollution  con- 
trol, air  pollution  control,  and  hazardous 
■■mH^  ^$f^6|ei|t  |^p^iit<ictf  require- 


An  estimated  14,200  acaes  at  approxi- 
inately  700  indnstrhi!  mineral?  mine  sites 
in  Missouri  are  permitted  for  mining. 
Nearly  19,000  acres  at  17  coal  mine  sites 
are  permiEted  and  are  either  aetiveiy-  he^ 
ing  mined  or  are  in  various  stages  of  rec- 
lamation. In  addition,  there  are  14  coal 
mine  bond  tbrfeiture  sites  with  approxi- 
mately 5400  acres  diat  the  department 
£i«}w^J^s .lespoQsib^ty  to f^ta^.  Wti^ 
these  projects  have  been  completed  and 
eight  are  in  variou.';  stage.s  of  reclamation 
design  or  construction.  The  10  lead  mine 
sites  and  one  iron  ore  mine  site  perrail:- 
ted'  the  Metallic  Minerals  Law  com- 
jMTse  approximately  4^600  acres. 

Seriou,s  health,  safety")  and  environ- 
mental problems  are  often  associated  with 
coal  mine  lands  that  were  left  abandoned 
or  ihaj^l€|^ely  reclaimed  prior  to  passage 
of  state  and  federal  coal  mining  statutes 
in  1972  and  1977,  respectively.  The  prob- 
lems are  being  eliminated  over  time  as 
!lti^idiag  becomes  available  through  th^ 
l^^^f^  Abandoned  Mine  Land  Progtilii^ 

More  than  72,000  acres  of  coal  mine 
land-s  have  been  disturbed  in  Missouri's 
history.  Since  1989,  several  projects  have 
been  completed  that  have  improved  wa- 
HSf  quality  on  3,700  of  tfaese^cses. 
areas  include:  Hunt.sville  Gob  11  in 
Randolph  County;  Keoto  Gob  in  Miicon 
County;  Sweet  Spring  Creek  in  Randolph 
ttoBaS%iei<«ieh®iad  Iti  ln^pi  tlounty; 
Tebo  Creek  in  Henry  and  Johnson  coun- 
ties; three  separate  Cedar  Creek  projects 
in  EJoone  and  Callaway  counties;  Middle 
River  in  Callaway  County;  and  Upper  Ce- 
Mzt  Creek  Watershed  Reclamation  in 
Boone  and  Callaway  counties.  Other 
projects  include  the  closure  of  abandoned 
mine  shafts  and  the  stabilization  of  sev- 
emt  mining  subsidence  sites. 


Tlie  department  staffs  a  24-hour  tele- 
phone line  for  repotting  environmental 
^HKs^ggQcies,  and  maintains  a  unit  that  r&> 
$ponds  to  the  scene  ctf  enviionmencal  ^smsh 
gencies  when  situations  warrant.  Response 
personnel  are  trained  to  provide  technical 
assistance  concerning  response,  contaitinient 

assistance  includes  respofwiing  to  emergen- 
cies on  the  Missouri  River  and  the  Missis- 
sippi River,  for  which  the  department  uses 
a  24-foot  vessel  equipped  with  specialized 
respcmse  gear. 

In  FY  '97,  neatly  1^750  incidents  were 
reported,  for  which  DNR  .staff  provided  as- 
sistance. Staf  f  have  been  assigned  to  five  of 
the  rc^onal  offices  to  improve  response  ta- 
je^on  }m  a  primary  emef 
geacf  tesp&t^  vehicle,  supplied  wth  spe- 
cialized equipment,  to  assist  fa  EfliygsB^ei 
of  emergencies. 

In  ¥Y  '98, 1 ,736  inddenis  were  reported^ 
fer  whfch  DNR  staff"  provided  asas^ce  ^M. 
consisted  of  either  technical  advice  over  the 
telephone  or  actual  on-scene  emergency  re- 
sponse, Staff  have  been  assigned  to  five  of 
the  DNR  regions  to  improve  response  ea- 
patostoly.  In  FY  '96,  pAn&mi^gi^^x^ 
gions  with  trained  emergency  response  pa-- 
sonnel,  DNR  responded  on-scene  to  17  per- 
cent of  the  incidents  diat  were  reported  to 

became  fully  staffed  with  response  person- 
nel, DNR  responded  on-scene  to  M  percojct 
of  the  reported  incidents.  Each  region  has 
a  primary  emergency  response  veliicle,  sup- 
plied with  spec^ized  eguijpment,  to  assSsjt 


DNJf  Hni'imitmerUal  enwrf^eitcy  misuse  haqt  e^VffiP^*^ f'^''  resptiHfiing  lu petruhttm  and  olher  chemical 
spills  on  major  waterways. 


INTERSTATE  USE  OF  WATER 


RSMo  640.405-  The  ^^mmt  shall 
represent  and  protect  the  interests  of  the 
state  of  Missouri  in  all  matters  perl  am  ing 
to  interstate  use  of  water,  including  the 
^^iff^0m  Mt^nsme  compaem  mt^ 
£tgf0eWi^ts,  subject  to  the  approval  of  the 
gen^ul  assem  hly.  A  ny  department  of  state 
government  affected  by  any  compact  or 
agreement  shall  be  consulted  prior  to  any 
final  agreement. 

Missouri  shares  the  waters  of  its  ma- 
jor rivers  with  19  other  states.  Upstream 
states  and  Indian  tribes  can  use  water  from 
these  rivers  bel3i%  f&k<3b,  Missottd. 
Pederal  agencies  also  manage  much 
^tser^  T&make  sure  that  Missouri's  inter- 
ests are  considered,  the  department  rep- 
resents the  state  of  Missouri  in  the  follow^ 
ip^  siver  basin  associations: 

UPPER  MISSISSIPPI  RIVHl  BASIN 
ASSOCIAIION 

Hie  Upper  Mississippi  River  BasilSf^.AS^ 
SOciation  CUMRBA)  is  made  up  of  repre- 
sentatives of  Missouri,  Wisconsin,  Minne- 
sota, low/a  and  Illinois.  Governor 

€at^te  i$;pp0tm^  ^^^^  ^^^^^^^>  ^ 
rector  of  DI^,  #  IIBs^^^iii^ 

,tl£5ent:iti\'e. 

The  Association  developed  a  master 
plan  to  balance  econoflaic  develapPtteEfl: 


environmental  impr<Jve!CflKint  on  the 
upper  Mississippi  River.  UMHBA  works 
through  Congress  and  the  states  to  carry 
out  provisions  in  the  master  plan,  and  pur- 
^jgizida  as  agreed  tipoa 
by  the  board  members.  The  Association 
also  serves  in  an  oversight  or  review  ca- 
pacity for  tlie  ongoing  Mississippi  River 
Navigation  Study,  scheduled  for  comple- 
gon  in  1999,  to  improve  river  transporta- 
tion with  attention  given  to  environmen- 
tal concerns.  The  Association  has  been 
very  successful  at  bringing  in  federal  fund- 
iiig  to  Enhance  the  Mississippi  River. 

MISSOURI  RIVER  BASIN 
ASSOCIATION 

Membership  of  the  Missouri  liver  Ba- 
sin A.ssociati<Mi  (MRBA)  includes  Missouri,, 
Kansas.  Iowa,  Nebraska,  North  Dakota^ 
Soutli  Dakota,  Montana,  and  Wyoming,., 
pius  one  member  repjfesenting  ln0m 
W£&3^&&i  Governor  Carnahan  appointed 
Steve  Mahfood,  director  of  DNR,  as 
Missouri's  MRBA  representative.  The  As- 
sociation is  currently  working  with  the  U.S. 
i&Wi^' Corps  of  Engincsen^  6ft  revising  tbe 
.  Master  Water  Control  Manual  for  the  Mis- 
souri River.  It  also  pursues  a  legislative 
agenda  as  agreed  upon  by  its  Board  of 

Directors,  and  provides  a  forum  for  the 
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Issues  in  the  basin^  such  as  tribal  water 
rights,  flow  rTKinagement,  agriculiufal  is- 
sues, ami  (.'lulangered  species. 

For  the  past  10  years,  the  states  of 
the  Missouri  River  basin  have^ilfi  mi- 
broilctl  ill  controversy  over  how  the  river 
should  be  managed.  The  di.sagrcement, 
brought  on  by  severe  and  persistent 
drou^t  thai  began  about  1988  and  ended 
die  Great  Flood  of  '93,  focuses  on 
the  requireonents  eodtxxEied  in  #e-|d|ssouri 
River  Master  VCater  Control  Manual.  This 
doc  u  men  I,  familiarly  called  the  "Master 
J^nuat, "  guides  the  Gofps'  Reservoir  Con- 
trol Osfiter  ifk  OffiiHi.  %g  Cdiitrdi  Cen- 
ter operates  the  sys|ei1|  of  dams  and  res- 
ervoirs that  (mabJe  iiiaiiBagement  of  the 
river's  How. 

The  Masisr  %!l^iial  "oms  writi^ 
trect  the  Corps'  atliajlliistration  of  the  i3i%M- 
ter  l')e\  elopment  of  1944.  whidi  ail' 
tliorized  construction  of  llie  dams  and  di- 
rected  the  Corps  to  provide  benefits  as 
3pecifNl  Itt'i^  legj^tiofi.  As  i&ag  as 
rain&ll  in  the  basin  was  normal  or  above, 
there  was  litlie  disagreement  between  the 
states  of  the  upper  basin  and  those  of  the 
lower  river.  However,  the  system  was  not 
severely  tested  by  drought  until  reserv^l^ 
began  to  be  drawn  down  in  response  to 
t  he  .s  i  X  -yeaf  drpu^  that  bef^  m  JCbe  late 
1980s, 

Tji}6  Cfux  of  the  disagreement  is  ftid- 
4amemat.  Upper  basin  states  contend  that 

reser\'oir  levels  ousht  to  be  held  at  high 
levels  -  even  in  drought  -  to  protect  tlie 
recreational  indusiry  that  has  developed 
around  the  six  large  lakes  on  the  upper 

m&h  Ute  ^wAstreaok  mm  viim  iiis 

positiOft^^^jimisidemMe  alarm,  because 
it  would  deny  them  the  use  ot  a  signifi- 
cant share  ol  the  water  stored  in  the  res- 


to  be  success^  in  changing  the  manage- 
mem  strategy'  to  meet  their  demands,  it 
would  completely  compromise  the  pur- 
poses for  which  the  system  was  designed 
^tttd' built  ^Ttte  design  objectives  for  the 
system  were  to  store  water  in  wet  sea- 
sons, and  release  it  in  tlry  wasons,  to  pro- 
vide flood  control,  navigation,  water  sup- 
ply, power  generation,  irrigation  water, 
and  fish  and  wildlife  benefits  thi^ghdllt 
even  the  most  severe  droughts. 

During  the  past  two  years,  the  MRBA 
has  lieen  developing  recommendations  for 
improving  the  river. 

Itie  Dq>aimient  of  Nimifjtt 
as  lead  agency  for  the  state,  has  become 
involved  in  the  poteniial  revision  of  the 
Master  Water  Control  Manual  for  the  op- 
^Sb^  icifi^e  Missouri  fti'iwr-dams  by  the 
'ISJL.  Army  Corps  of  Engineers.  Depart- 
ment staff  members  ha\  e  been  attending 
iy9H-19^J')  work  simps  on  the  Master 
Manual,  held  i>y  tiie  Corps,  from  Montana 
ti^'Cciuisiana. 

l^tSMcH  winds  continue  to  push  the 
Corps  to  change  the  way  tlie  river  is  oper- 
ated in  ways  that  would  harm  Lower  Mis- 
souri River  water  uses,  especially  in  Mis- 
souri. Hfii^  department  initiated  a  review 
of  13  technical  volumes  produced  by  the 
Corps,  as  well  as  many  subsets  and  tech- 
nical ap|>endices  of  the  volumes  published 
In  1993  and  updated  in  199S. 

Conn^versiai  proposals  include  pro- 
viding what  is  called  a  ".spring  rise"  in  river 
stage,  altering  permanent  pool  levels  in 
the  main  stem  reservoirs,  and  changing 
navigation  guide  curves.  All  of  the  pro- 
pe^eid  jCti^ge^  aice^  the  flow  regimes  of 
the  river.  Still,  eifl^iinely  important  envi- 
ronmental benefits  can  be  achieved  iiy 
collaborative  efforts  among  resource  man- 
i^miK^  S^seiii^#$'lfi      6tat^  the 


The  Arkansas- While- Red  Basins  Inier- 
Agency  Committee  (AWRBIAC)  includes 
repfesemtives  fifom  the  states  of  Missouri, 

Arkansas,  Louisiana,  Texas,  Oklahoma, 
Kansas  and  New  Mexico.  Governor 
Carnahan  appointed  Steve  Mahfood,  di- 

aseseniative.  Federal  agencies  in  AWRBlAC 
include  the  Dept.  of  the  Interior,  U  S.  Geo- 
logical Survey,  Bureau  of  Reclamati<;)n, 
National  Oceanic  and  Atmospheric 
Agency,  Federal  Emergency  Management. 
Agency,  U.S.  Army  Corps  of  Engineers, 
the  Natural  Resqwces  Cofi$eryatlo^' 
vice. 

The  committee  exists  primarily  for  co- 

AdmtiM^lEatt0n  and  ho.^ting  of  meetings- jose- 
rotated  among  botli  state  and  fetlL'i  a!  mem- 
bers. The  primary  activity  of  interest  to 
Missouri  is  the  development  of  a  revised 
operating  plan  foriti)^  WMi&'M^^  i^t^ 
includes  Table  Rock  Dam,  Clearwater 
Dam,  and  part  of  Lake  Norfork  in  Missouri. 
Also  of  interest  is  the  development  of 
abatBment  measures  and  methodology  to 
impsov^  dissolved  oxygen  conicent  of  the 
latlwatgES  of  White  River  dams.  A  new 
^^erating  plan  for  the  While  River  has 
.l^&gan.. developed  that  improves  econoinic 

low  dissolved  oxygen  in  the  taHi^i^tej^ 
:^ow  from  hf^^it^jGi^.i^^Bi^^ 

LO'WES  MISSISSIFPI BXVES 

mmmmmwmmsmm 

The  Lower  Missi.s.sippi  Ki\er  Conser- 
vation Committee  (UvlRCCJ  lias  member- 
^hS^  iiat md^deg  the  ^c^;^  M^^mj^^ 


dude  the  U,S.  Army  Corps  of  Engineers, 
Environmental  Protection  Agency,  U.  S. 
Geological  Survey,  Natural  Resources  Con- 
^^aj^oft  Service  and  U.Sv  Fish  &  Wildlife 

Hie  LMRCC  differs  from  other  basin 
associations  by  including  fi.sh  and  wildlife 
agencies  as  well  as  environmental  regula- 
tor zgenc^.  *flHg  iMiSG  to  mm^l 
'igq^rating  committees  that  deal  with  spe* 
<j^c  subsets  of  lower  Mississippi  Interests, 
such  a^  |i§h  and  wjJl^lile  aad  wateyf  qjiiah- 
ity. 

The  LMRCC  is  addressing  several  -wa- 
.|^<iuality  issues,  includin|«i^llf  lE5!^3^. 
>fi^^^i0(Xia  is  thought  to  be  caused  by  ex- 
cessive nutrients  in  Missi.ssippi  River  wa- 
ter flowing  into  the  Gulf  of  Mexico.  High 
finest  iJetf^^bnately  result  in  oxygeii. 
•idf^letion  and  the  development  of  a  wide^ 
spread  "dead  zone"  in  the  Gulf  that  has 
been  characterized  as  the  marine  equiva- 
lent of  the  'ozone  hole"  over  Antarctica. 

1^1$^  Issue  timM^0m^,'hmmm^' 

source  of  nutrients  has  been  identified  as 
nitrates  and  phosphates  coming  from 
grain-producing  states  in  the  Midwest, 
both  point  sources  and  nonpoint  sources. 

^te:  1986  W^ter  Resowtss  Develop- 
ment Act  authorized  the  Corps  of  Engi- 
neers to  purchase  land  and  develop  fish 
and  wildlife  habitat  on  existing  public 
fefieb  to  partially  compensate  losses  in- 
'.cwTcd  as  a  result  of  the  Missouri  River 
Samfc  Stabilization  and  Navigation  Project. 

In  Missouri,  the  plan  output  on  non- 
pttblic  land  is  acquisition  of  14,450  acres, 
aod  on  public  lands  is  the  developfrierrt 
^  1:4JS0  acres  of  habitat.  PoMSbi^wfeg  afS- 
proval  of  the  federal  FY  'Q9  budget  and 
completion  of  pending  [purchases,  the 
Corps  of  Engineers  will  have  acquired 


'^Jlshnabotiia  Rivet,  lands  adjacent  t# 
Thumau  Conservation  Area,  Overton  Bot- 
Jpm,  Morrison  Bend  and  Berger  Bend. 

Development  on  Department  of  Con- 
servation lands  are  bei^  planned  for 
Grand  Pass.  Worthwine  IsIaadV l^foweW  Is- 
Jand  and  ColLimbiLi  Bnrroni 

While  these  acreage  liniifutions  are  a 
j|iven,  there  is  also  a  limited  amount  of 
MUm.  *&m-iaU  appropriatl^tt- 1» 
dollars  is  about  $72  ii^lion  for  the  project 
in  Missouri,-,  Iowa,  Kansas  and  Nebraska. 
Missouri's  share  of  thai  is  approximately 
50  percent,  with  one-half  of  it  expended 
to  date.  Depending  on  annual  apprppria- 
tions,  the  proj'ea  >eoul4      1^  "^t^i^i^ 


The  Interstate  Council  on  Water  Policy 
CtGWP)  is  a  national  organization,  with 
m^nfeecs  representing  state  water  rcsoxitce 
agencies,  that  strives  lo  promote  the  inter- 
ests of  states  in  dealing  with  the  federal 
government  on  issues  related  to  vk^ater. 
ICWV  has  a  Washington  office  and  a  board 

hers.  The  organization  sponsors  annual 
forums  addressing  water  resource  issues 
of  interest  to  states,  and  an  annual  confer- 
!mi^iu'W^sl^i^ti  m,^S^g  togethwfe#* 
^ral  agency  offidsds  and  Congressional  staff 
^ith  state  representatives  to  Wdt@r 
i^QUTcs  concerns  of  states. 


COMMISSION 

The  membership  of  the  Mi^isslppi 
Kiver  Parkway  Cocnnitssion  CMKPC)  in- 
dudes  all  states  of  the  Mississippi  River 
main  stem,  plus  various  other  agencies  and 
interest  groups.  The  MRPC's  major  thrust 
is  tov/ard  improving  opportunities  for  tour- 
ism itof  'Wm' 
m^t^t  fsom  New  Orleaes  to  St.  tmt 

In  1997,  Govefflor  Carnahan  ap- 
pointed four  commissioners  and  the  Mis- 
souri legislature  appointed  four  members, 
to  form  a  revifilKaii^l^souri  commissieiltr 
The  department  participates  in  a  techni- 
cal advisory  capacity,  with  the  Missouri 
departments  of  Transportation  and  Con- 
servation, and  the  Division  of  Tourism. 

Missouri's  |Saificipation  ^  Ute  MRPG 
has  focused  on  improving  the  environmen- 
tal quality  of  the  river  corridor  as  a  w-ay  to 
increase  the  region  s  attractiveness  to  tour- 
ism and  economic  development. 


MISSISSIPPI  9Pmi  msm  mssM^ 

tTie  Mississippi  River  Basin  Alliance 

agency/corporate  mcmbersliips.  Tt  is  a 
relatively  new  organization  I  hat  focuses 
on  environmental  issues  tliroughout  die 


tees  locus  their  energies  on  issues  of  cur- 
rent importance,  such  as  environmental 
justice,  nonpoint  source  pollution,  legis- 
lative agenda,  and  monitoring  federal 
initiatives. 

The  MRBA  meets  anmi8%y#U«Ily  itt 
fell  is.  for  tecbiiiaii  ses^im^i^Wmii- 
l^dg  activities. 


RSMo  640.409  calls  foti^^  O^H- 
ment  to  establish,  demlop  an4  maintain 
an  ongoing  statewide  surface  and  [^rnnnd- 
water  monitoring  program,  the  purposes 
of  which  are  the  following:  1)  deter mi- 
mttion  of  amhimt  surface  and  ground- 
ipm^  ^^m^fif  use  as  bad^round  m 
hm^l^waier  (fuality  data:  2}  deteetkok 
of  trends  in  the  character  and  concentra- 
tion of  contaminants  in  surface  and 

lamination . 

The  Dcpartnicni  of  Natural  Resources 
conducts  an  extensive  moniioring  program 
for  cbeHD^cate  ft6<iS  lii^^fal  eoiiSi^nciinant^^ 
in  public  drinking  water  systems.  In  FY 
97,  approximately  2,700  public  water  .sup- 
plies were  tested,  with  over  46,000  samples 
afidlyzed.  This  effort  covers  both  surface 

Most  of  the  tests  are  performed  on 
tap  water,  the  'finished"  water  that  people 
drink  or  use  for  cooking;  this  is  water  af- 
ter treabuent.  Sonks^a^^msSexiii^DSiM^ 

sitso  is  done  to  provide  c^ratiboal 
<teta  to  water  system  operaiois,  and  to  help 
them  in  their  treatment  processes.  For 
example,  well  water  is  tested  to  help  the 
Walter  companies  know  what  is  altering 


viding  testing  since  January  1996,  for  dis- 
infecticMiby-prnducts  (DBPs)  in  water  such 
as  trihalomethaiies  CTHMs).  to  help  water 
suppliers  prepare  in  advance  to  comply 
with  regutaUons  diat  the  U.S.  EnviiomneOr 
tdd  Protection  AgeACjf  i^BlSO  has  recently 
made  final.  THMs  are  potentially  cancer 
causing  agents  and  have  !>een  regulated 
in  drinking  water  in  Missouri  since  1981. 

and  may  be  difficult  for  Missouri's  small 
suiface  water  suppliers  to  meet 

The  vast  majority  of  water  quality  vio- 
llllons  are  for  failure  to  meet  the  require- 
ia&m:  iof  1^  tm^  ^W&m  lile.  t<m\ 
coliform  bacteria  serve  as  an  indicator  that 
disease- causing  organisms  may  be  present, 
and  all  public  water  systems  in  die  state 
must  test  for  this  type  of  baaeria  every 
ilQOiilii  they  dispense  water  to  the  putter 
The  number  of  major  nKmitoring  violatioiB 
decreased  from  1.328  in  1996  to  1,202  in 
1997.  A  number  of  systems  missed  col- 
lec^iig' Samples  for  cme  or  two  moothfl; 
idbtively  few  systems  ntibssedssubpling  iax 
.fbiee  or  more  months. 

Public  water  systems  with  serious 
water  quality  violations  potentially  affect- 
ing public  heahh  or  multiple  monitoring 
vidatioAs  are  {^oe#^|tSi|^alScsUMltoa 


©Bfti^ier  CSNC)  list.  The  DNR  wori^ 
i^^f  vmhlors  lo  f^m  them  to 
compliance  in  a  timely  manner  During 
1997,  only  87  of  the  2.692  public  water 
systems  were  on  tlie  SNC  list. 

fm'M^  vidh^ttm,  public  Wilier 
terns  are  required  to  notify  the  customers 
tliey  serv-'e.  The  nretlioti  of  notification 
varies  by  tlie  violation  and  system  type. 
Some  water  quality  violations,  such  as  the 
confirmed  detection  of  fecal  coliform  bac- 
teria or  coHf  warnmt  more  immediate 
action  due  to  the  tiireat  to  public  health. 
For  such  acute  violations,  DNR  requires 
systems  ^  "~j^6S!(^^&it^if  their  •m$- 
i^ei^mh&^'^s^  water  befcu^  aansuinp* 
tion.  Roil  water  orders  remain  in  effect 
until  the  problem  has  been  corrected,  anji 
the  water  is  safe  lo  consume. 

nerabiUty  assessment  performed  to  sup- 
port the  "waiver  of  nifinitoring"  require- 


«ien^.  tllb  indicates  vaii$tJS  tftfv^fs  1© 
specific  pubiic  water  stitlp^s  and  alldw^- 

that  information  to  lie  considered  in  es- 
tablishing monitoring  recjiiirenienis. 

I  he  l^ublic  Drinlting  Water  Program 

mine  which  sources  of  drinking  water 
need  to  be  tested  for  certain  chemicals.  If 
certain  chemicals  are  located  in  a  geo- 
graphic ar^a  tiiat  may  potentially  affect  a 
drinking  water  source,  that  source  is  moni- 
tored for  the  presence  of  that  chemical  in 
the  water.  This  allows  the  cost  of  analysis 
to  be  focused  on  tiie  vulnerable  sources. 
Wltfe@ut  these  assessments,  the  department 
would  have  to  test  every  source  for  eveiy 
chemical  listed  by  EPA,  Vulnerability  as- 
sessments .sa\e  Mi.ssouri  approximately 
$4.5  million  per  year 

With  the  1^  ena^fft^t  ^iifHoa^  iM 
ll6l,  DNR  was  authorized  to  conduct 
drinking  water  source  water  assessments 


and  dellifeation.  A^Sni^miji 
tive  source  water  quality  protection  op^ 

portLinity  for  loc;i]  agencies  and  water  sys- 
tems also  was  auth<:)ri2ed.  DNR's  source 
water  assessment  plan  includes:  Delin- 
&^thx$  i§^^^.W^  AtCAS;  idefififying  po- 
tential cofi^eiileiaajt^M       areas;  ^^m- 

ing  the  susceptibility  of  drinking  water 
sources  to  cfMitaniination,  and  providing 
this  inlorniation  to  the  public.  Source 
water  areas  will  be  identiEed'^iigi^^i)^'^! 
will  be  available  to  the  public  upEfla 
completion  of  the  source  water  assess- 
ments in  2003.  These  maps  also  vvill  show 
the  potential  contaminant  sources  identi- 
^^'4tiriiig  th^a^i^sment. 

Source  water  assessments  will  not 
impose  any  new  regulations  on  source 
water  areas  or  potential  contaminant 
sources  lQ!?5Jje4  (Ijerein.   DNR  strongly 

taction  efforts  and  hopes  that  communi- 
ties will  take  advantage  of  the  assessment 
results  as  a  starting  point  for  local  source 
israter  protection  effort.. 

Tlie.d@i:pai!ein^tti  studies  t&e  fecharge 
areas  of  springs,  and  delineates  losing 
streams  and  sinkholes  to  determine  areas 
where  groundwater  is  particularly  prone 

dyes  are  used  to  trace  the  moif^^^fi  ^ 
groufijdwater  from  ilSi  i^^ks^  mtM^^ 
sjischarge  point. 

Since  1989,  the  depanment  has  per- 
formed numeroLtsw^Oertrac^  in  l^rst  axi^ 
where  groundwater  resources  can  easily  be- 
come contaminated  by  surface  activities.  In 
karsi  areas,  much  surface  water  is  channeled 
undetground  in  loslpg  streams  and  sinkiiol^^ 
TTje  wa^teillstlhe  subsuffeee  tyj^cally  re- 
^if^£^«  scwft^^te^s  as  far  as  40  miles  away^ 
at  a  spring  or  springs.  Water  wells  betw  een 
tile  recharge  point  and  the  receiving  spring 
^^ih  i>e  alfected  by  coniaminants  eatenng 


The  results  of  individual  dye  traces 
are  stored  in  the  department's  Dye  Tiace 

Data  Base.  Since  1989.  se\*eral  repottS' 
have  been  published  that  describe  in- 
depih  studies  of  several  major  spring  sysi- 
'Wms  Oiydrcfgwhgy  of  tke0$0nim  ^*$ng 
M^  £aeliwt6,  &sfU0^  'm^kn  and  il^itl 
Connfies.  Missouri.  Water  Resources  Re- 
port No.  38;  and  Ilvdros^eolo^y  of  (be 
Maramec  Spring  Area,  Water  Resources 

m^m-m^  55). 

The  Water  Well  Drillers  law  requires 

that  all  persons  engaged  in  water  tracing 
register  with  the  department  and  renew 
the  registration  annually.  AJJ  proposed  in- 

|ectt©BKi  mum  tMg'  %'i^m%^  tM' 

department's  Division  of  Geology  and  Land 
Sur\'ey  prior  to  injection  of  dye.  and  writ- 
ten and  graphical  documentation  of  traces 
is  provided  to  the  department  within  30 
days  after  ctftnpletion  of  each  traee.  The 
information  will  be  provided  to  interested 
parties  upon  request  at  cost  of  reproduc- 
tioru  For  the  trace  to  be  included  in  the 
^iepartnient**  dye  tt^ce  database,  the  data 
must  be  ems^m&'^  Sii^im&^^&i^i^  W$» 
Trace  Committee.  If  th6  data  quality  afti^ 
documentation  is  satisfactory^,  then  the  re- 
sults are  entered  into  the  department  dye 


^effiJ^i^kt^e  monitoring  is  - 

to  test  wiisrcwaier  frotn  facilities  with  Na- 
tional i\)]lui;inf  Disc  luugc  I'iliiiiiLiation  Sys^ 
tern  (NPDES)  state  operating  permits. 

iffife  ^department  performs  a  variety  of 
water-  and  sediment-qualit}-  investigation^ 
each  year  in  the  form  of  complaint  investiga- 
tions, wasteload  ailocatitjns.  ecological  risk 
assessments,  and  fish  tissue  contaminant 
tttotiitoring.  Depaitment  bialGgiste  aseisp^i 
rently  developing  aquatic  naaici^ivertbrate- 
based  "biocriteria"  for  assessing  stream  qual- 
ity in  each  eco-regjon  of  the  state.  These 
otttetia  wiU  evenjcti^l^  be  incorporated  iruo 


Stqff  collect /is  b/pr  analyses  qf pollutants  that  may  accumulute  in  J'ish  tissues.  Photo Jrom  PEQ/ESP^ 


DtJ&  to  lhffe  Fl^Sisa  «»f  1^3,  a  federally 
funded  sanitary  landfill  monitoring  parofect 
for  flood-damaged  sanitary  landfills  was 
implemented.  Effects  of  the  flood  included 
periods  of  surface  ponding,  soil  saturation, 

elevat^  greiifl^ss^ter  table  lil-^ 
Greas^  velocity  in  the  subsurface  move- 
ment of  water.  The  department  received 
equipment  and  training  to  monitor  land- 
fills that  operated  before  and  after  the 
£l©^i  %iA  te^iaine  if  any  surface  m 
groundwater  contamination  occurred. 

The  results  of  the  study  indicated  that 
landfills  contributed  no  measurable  con- 
tamination of  surface  water  off-site.  Also, 
no  impact  to  groundwat^  nSoii^  '^■4&t'^ 
mined  to  have  taken  place.  However, 
many  of  the  landfills  studied  did  experi- 
ence a  significant  increase  in  the  migra- 


"KearJ^of  these  migrations  present  a  pcj^ 
tential  public  safety  problem  due,,  lof  Hbm 
dangers  associated  with  explosion  oF#^ 
phyxiation  should  the  gas  accumulate  in 
nearby  structures.  For  examplCj  in  the 
spring  of  10^,  k  fe»f  ^S^teil  ^ 
ment  of  a  priv^ate  home  situated  next  to  a 
closed  landfill.  A  field  investigation  con- 
ducted by  the  DNR  confirmed  that  the  fire 
was  caused  by  methane  gas  migrating  from, 

latie^l  into  cmcks  in  the  floor,  aififii  %-* 
niting  from  the  water  heater.  No  one  was^^ 
injured;  however,  within  weeks  of  the  in- 
vestigation, the  landfill  owner  purchased 
the  home  and  property  from  the  citizen, 
ai$d  ^a^lt£^@t^^1l«)fi^1^t  vms  threat- 
ened. Both  homes  were  vacated  due  to 
the  ongoing  threat  of  explosion.  Through 
an  extension  of  the  original  project,  fur- 
^&)MM^^%Wa^9i^W>%sm  a  b#i#ii&-' 
(i%§^SI$ttdlt#^^^i^t  em  be  done  to  tsfaltt- 


ate  and  address  these  methane  gas  migra- 
tions that  tmy  occur  at  landRIls  through- 
oiit  the  state. 


SURl-ACE  WATER  QUALITY 

Tlu-  nKijnr  piirpnsfs  nf  the  water  qutil- 
ity  mtwitormg  program  are  to:  ( 1 )  charac- 
terize background"  or  "reference"  water 
quality  condilioas;  (2)  better  undersund 
fimv^  <waillS^  «Od  <filiniaI  and  seasOi^^-' 
ter  quality  variation  and  its  underlying  pro- 
cesses; (3)  cliaracterize  aquatic  biological 
communities  and  habitats,  and  distinguish 

quality;  (4)  assess  time  trends  in.  water  qual- 
ity: (S>  t  haracterize  specific  and  regional 
impacts  of  point  and  nonpoint  source  dis- 
chaiges  on  water  quality  and;  (6)  to  check 
for  0}iii^lJance  with  water  quality  standards 
Of  wastewater  permit  limits. 

All  of  these  objectives  are  sratcwide 
in  scope.  Reference  conditions  of  water 
eiiaifi^stfy  msi  i>f  aquatMg  tiii^fxofo 
!f»aies  have  been  t^ii^e  bdi^  used  to  de- 
velop water  qual  icy  standards.  Due  to  the 
cost  of  environnienra!  monitoring,  the  de- 
partment routinely  coordinates  its  moni- 
toring activities  with  other  state  and  fed- 
eral agaocies. 

The  strategy  for  monitoring  varies  hy 
the  waters  iK'ing  sampled.  Many  water 
quality  monitoring  strategies  exist  includ- 
tug  monitoring  effluent  discharges,  moni- 
toring the  impacts  of  discharges  upon  lo- 
calized surface  waters,  monitoring  ex- 
tended impacts  from  ct  tlut  nt  sources,  and 
conducting  surveys  ol  background"  con- 
^om.  Hie  iiio^koiiiAg^i«0id^ 
which  these  strategies  are  impjefnenEed 
take  several  forms: 

1}  Fixed  siaiion  chemical  monitorii^  net- 
wcifks.  DNR  maintains  42  fixed  stations 


ihrougli  cooperative  agreements  with 
the  U.5.  Geological  Survey,  and  rou> 
litoeiy  ifacl^      $tmtt  65  other  sites. 

2)  Intensive  surveys 

3)  special  topic  monitoring  ffish  kill  in- 
vestigations, bacterial  monitoring,  con- 

tjifniuianr  truis^^^  eic^ 

4)  Toxics  monitoring 

3)  Binldgical  nmnitoring  fof  aquatic 
macroinvertclirates).  DNR  presently  is 
monitormg  26  streams  annually. 
Pish  tissue,  sediment*  and  shellfish 
monitoring.  The  Missouri  Department 
of  Consvn  Liii'in  monitors  aNiut  30  sites 
and  DNK  I  monitors  .iboui  se\  en 

sites  annually  lor  loxicanis,  primarily 

petti<dde$itndit)iet^  in  Mfi$$tie. 

7)  Monitoring  by  volunteers  ~  A  coopera- 
tive program  between  n\R.  the  Dept 
of  Conser\'ation.  and  the  Conservation 
Federation  of  Missouri  has  trained  and 
equipped  over  700  people  around  the 
state  to  condua  both  chemical  and  bio- 
logical water  quality  monitoring.  Much 
of  these  data  are  reported  back  to  stale 
agencies. 


Staff  mi-asuiv  stream  Jtow  as  part  of  a  ixtmprv- 
i^emitv  ftircam  simw.  Ptoto  from  DEQ/ESP. 


tf 


MONETORING  PROGRAM 

The  water  quality  monitorkig  program 
witfiin  the  department  evoived  as  a  ^ro- 
gram  to  cMs^^e^l^e  .as^  l^M 
j^orce  w^SJ&w*ter  discharges.  This  pro- 
gram, which  has  stressed  cheaoieal  moni- 
toring, appears  to  have  been  successful. 

In  1998,  tile  clepaitment  shifted  em- 
phasis <?f  liiQiiitoring  progranas  ill  the  fol- 
towing  ways;  CI)  maintain  tlie  size  of  the 
fixed  station  flow  and  chemistry  network, 
and  include  chemical  analysis  of  sediments 
in  some  streams;  (2)  increase  the  amount 
of  inlensive  chemical  and  biological  'W^'*^ 
t^  i^aality  studies;  and  (5)  immim^ 
amount  of  aquatic  invertebrate  sampling 
statewide  toward  the  development  of  bio- 
logical criteria  vt'ithin  the  water  quality 

The  major  reasons  for  these  changes 
are  the  perception  that:  (1)  more  large  mu- 
nicipal or  industrial  wastewater  discharges 


iieed  substantial  water  quality  ^djr  to  fully 
understand  their  impacts  on  receiving  wa- 
■06158  than  the  depannient  is  presently  abls 
to  conduct;  (2)  biological  criteria  may  he 
better  than  conventional  chemicai  monitor- 
ing for  i^alSt^eiizing  many  nonpoint  pol^ 
lution  sour6esj  iC3}  many  problems  in 
streams  are  not  due  to  water  chemistry 
problems,  but  to  [iliysical  problems  in  the 
stream  cliannel,  in  the  riparian  zone,  or 
ftLither  up  ih  the  watershed- 

Tfae  ts%8es«.diallffi[^ge  wai  be  to  fln^' 

a  Way  to  assess  the  water  quality  impact 
of  thousands  t>f  confined  animal  feeding 
operations  across  the  state.  To  date,  die 
I>eparttiierit  of  Natyntl  Kesowces  and  thf 
eepaxxment  ^  i^sm^sam^&m  lmt&>h^^, 

able  to  investigate  and  document  at  least 
a  portion  of  all  discharges  that  have  caused 
fisii  kills,  but  no  monitoring  program  has 
^^ver  tilled' m  assessr  i^  ^'^m^f  ss^- 
acute  impacts  of  these  poUtitiOfi  soiirces, 
whichmay  be  sigeiiticant. 


Ptl^ENTORY  OF  WATER  USE  AND 


SSMo  640.412-  The  department  shall 
maintain  an  inventory  on  groun$$ 
surface  water  uses,  quj^nfityand  users.  - 
The  department  shall  inventory  the  follow- 
ing: 1)  existing  surface  and  groundwa- 
ter uses;  2)  quantity  of  surface  and 
^i^ttl^mBtter  avaitaWe^^i^im 
ture;  3}  and  mamr  extk^fffi  m4 
patterns^ 


As  part  of  the  Major  Water  Users  I.aw 
(RSMo  256.400),  the  department  compiles 
water  use  iflfotdrntioii.  Major  water  users 

of  pumping  greater  than  100,000  gallons 
per  day  from  either  groundwater  or  sur- 
face water.    There  are  1,887  users  regis- 

report.  Most  likely,  there  are  maJlf  *»ajof 
water  users  that  do  not  report.  The  Ma\m 
Water  User  Database  includes  information 
about  location,  amount  of  water  used  and 
type  of  use  (domestic,  municipal,  ird^* 
tion,  recreation,  industrial,  electrical  gen- 
eration, fish  and  wildlife,  and  drainage.) 

The  department  is  updating  the  wa- 
ter user  registration  forms  for  Intemet  com- 


.  ttaiipn  forms  are  mailed  via  the  U.S,  Postal 

^  tit  wftfsf  -m&m  ms^  M-  tite? 

:§ji$|fi;  'K^ers  type  in  or  print  in  the  infor- 
mation and  then  mail  the  completed  form 
back  to  the  department.  The  first  stage  of 
the  programming  will  allow  Internet  ac- 
i^g^l0:'3iei@gisti^ionfci^  ^dohePuts- 
l&^eaa&ent  Format  (PDF)  computer  files 
of  the  registration  forms  will  be  available 
in  1999.  These  PDF  files  can  be  linked  to 
%iter  Resources  Program — ^Ma jor  Wa- 
ter tfe^  Unit  Internet  'wseb  p^|s& 
WW  w.dnr. state,  md .  us/4^h^iwrp/ 
wateruse.html). 


iWfWaSSOVSl  RIVER  USE  AS  A 

PERCENTAGE  OF  TOTAL 
REGiSIlREP  MAJOR  WAXER  USE 
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The  second  stage  will  allow  users  to 
complete  t&e&ahiHial  reporting  obligation 
.ISif&^^  oui  the  forms  on  their  home  com*, 
puters,  and  sending  them  to  rhe  depart- 
ment for  registration.  The  registration 
forms  will  he  able  to  be  fUled  out  on  the 

«3inptfteif  sc^feM  aiai  ^bpitted  via 
e-mail  rmowaters@ffl3^dflK5Mte.fflQ.us^^ 
the  department. 

The  final  stajge,  some  time  away,  will 
allow  interacti^e^eanmunication  beCween 
t3ie  users'  eomputef*  and  the  departt3fte*tt"5$ 
compwcers,  so  that  the  public  can  view 
their  own  water  usage  and  anyone  can 
view  and  study  water  use  trends  by  area 
imd  mutm.  The  department's  Interir^ 
Brewali^d  other  safeguards  ifitiSt  ibtg^  |f|' 
place  before  public  sharing  of  the  Maj^ 
Water  Users  database  will  be  allowed.  The 
data  may  be  copied  or  "downloaded"  to 
iftiflividual  computers  to  that  people  can 
study  them-  l^e  original,  master  database 
^^11  be  write-prorected  and  in  read-only 
mode  so  that  the  data  are  not  altered. 
During  tlie  last  several  years,  the  data  have 


been  geographically  referenced  so  data 
users  can  develop  eiata  layers  -on  ge^ 
graphic  based  data  {^^^ittis .  Wa  ter  \v  i  th- 
drawal  information  now  is  in  both  the  lati- 
tude-longitude formal  and  the  township- 
range  format. 

Public  drinking  water  systems  are  sig- 
^^ji^jsafit  users  of  both  surface  and  ground- 
water. The  Census  of  Missouri  Public  Wa- 
ter Systems,  published  by  the  department, 
pcovides  many  details  about  water  use  by 
'f»iiliKesw#er  systam  It  includes  the  w»^ 
ler  source,  the  production  capacity  and  av- 
erage daily  consumption,  the  location  of 
surface  water  intakes,  and  the  number  of 
'<alsK>i9ers  served.  Today,  there  are  2Jt4 
public  u^er  systems  servii^  ieiBueSj  ■'9t&§^' 
districts,  subdivisions,  trailer  parks,  and  in- 
stitutions. Almost  5  million  citizens  of  Mis- 
souri use  public  water  systems  as  their 
soiirce  of  water.  "Hie  total  production  ca- 
pacity of  our  community  water  systems  is 
2,S79.5  million  gallons  daily  (MGD),  wida 
an  average  comucQptipn  of  l,i46  MGD. 

Most  cities  in  southern  Mis.'souri  rely 
on  groundwater  for  all  of  their  water-sup- 

u&tM,  defpartment  is  sometimes; 
called  upon  to  determine  if  the  amount  of 
water  being  used  is  causing  long-term 
water  level  changes  in  aquifers,  or  caus* 
ing  water  quality  changes.  The  results  of 
these  studH&S'ihit'^it^n  published 
(te,  4  Bydrologic  Analysis  of  the  Ozark 
Aquifer  in  the  Holla  Area,  Water  Resources 
Report  No.  41  j  Hydrogeoiogic  Investigation 
oftheFulbrightArea,  Greene'&^unty^  Mis- 
souri, Water  Resources  Report  Ko.  43). 

The  department  operates  and  main- 
tains a  network  of  approximately  50 
groundwater-level  observation  wells 
#*di^^of  l&e 'Si^i^  iha.*  ifcpe  equipped 


with  automatic  recorders. 
tht  teeortiers  iaeasurc  and 
t6o&fd  tib©  i^stoce  from  land 
surface  to  the  water  level  in 
the  well.  Water  levels  in  the 
wells  change  in  response  to 
citaftges  in  natural  condi- 
tions. Precipitation  will  gen- 
erally cause  a  decrease  in  the 
depth-to-water  in  shallow 
wells.  During  extended  pe- 
■<0^id^iQ$  <lky'  weather,  depth- 
to-water  in  most  wells  in- 
creases as  water  drains  from 
the  aquifer  through  springs 
and  streams.  W^tej  levels 
:dl$0  change  in  response  to 
pumping.  The  observation 
well  network  is  used  to 
monitor  the  quantity  of  wa- 
ll^ ms^^^  feanf  p^^^ar 
aquifers  across  the  state. 

The  data  from  the  obser- 
'v&tion  well  network  is  pro- 
eessed  and  publislied  in  an 
annual  r^p^r  €fcpejently 
available  throu^-'^ISI^ierYear 
1993).  The  data  reports  con- 
tain the  average  daily  water 
level  for  each  station,  a  graphic  represen- 
'^tida  M^f^^e  Ssmy  and  daily  predpitatiOQ 
from  the  nearest  NaUonal  "Wfes^litgr  Sifii^i^ 
recording  station. 

Recently  published  is  the  Hydrology 
<^Mammec  Spring,  Water  Resources  Re^ 

tfen  on  the  history,  geology,  and  hydrol- 
ogy of  Maramec  Spring's  recharge  area,  and 
its  water  quality.  Among  other  things,  the 
98~page  book  desGfib0S|'tft&  exposed  b&A^ 
rock,  the  caves,- fihte  sJafi^e^ 
and  the  losing  streams  in  the  area  of  Mar- 
^jiec  Spring,  Missouri's  hfth  largest  spring. 
This  publication  was  paid  for  in  part 


1999  GRom^ATER  LEVEL  Q^^gs^mm^wn' 
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trol  Program,  !DEQ.  It  and  other  Water 
I^@t9soilf  reports  cm  be  obtained  §i&m 

.•i^iee,  DGLS,  Rolla. 

The  department  is  developing  a  state- 
wide pesticide  groundwater  Hionitoring 
plan  under  the  authority  oifffieftfJS,  &f^* 
ronmental  Protection  Agency.  The  pur- 
pose of  the  plan  will  be  to  ensure  that 
pesticides  are  not  reaching  the  aquifers 
used  for  public  and  private  water  supplies; 
'^X^Q^^waterhydroic^ists^lll  be  looking 
at-^tfiUS  where  contamination  is  likely  and 
will  build  upon  several  separate  monitor- 
ing projects  that  have  occurred  over  the 


SURFACE  WATER  GAG5>i<i  SIATIpNS  m  MISSQl^ 


and  grouudwaier  information  have  been 
collected  through  this  effort,  and  published 
atinually  in  a  report  series  titled  Waier  Re- 
m0ti£0s  B&ta — Missouri.  Record  have 
been  ^Ifeeted'  tft"  aWs  mmmm  fe*  neafiy 


'IID^ACE  water  AVAILAtiitilHr' 

The  department  is  a  coopcrator  in  the 
U.S.  Geological  Survey  program  tliat  col- 
Ipi^X^  and  publishes  water  data  for 


SURf AC£  WAJER-QUALITY  SIAnO^S  IN  MISSOURI 


expvmmhon 

»  1II«»AUMJ]V8«]I0N 


T^  yeafis.  ITie  scope  of  collection  ef- 
has  widened  to  inchtde  sudkce  and 
gnmndwater  quality  information.  Pres- 
ently, the  stream-gaging  network  monitors 
flow  and  sta^e  ai  109  stations,  the  stage  at 
12  lakes  aiicl  ft^imsmi  ^dstii^ttse 


quality  at  5B  sites  statewide  (including  2 
lakes  arid  reservoirs).  Water  quality  sbt^ 
tions  inchide  physical,  chemical,  and  bio* 

logical  parameters  such  as  water  tempera- 
tures, specific  conductance,  dissolved  oxy- 
gen, pH,  caiiB@flSte,  bicarbonate,  ^a&tt- 


3^,  iiiGrgatMC  coiistitttents,  nutrienls,  tiae^ 
ietements,  in#^igf  .I^^Qcet^^ 


The  department  maintains  two  data- 
bases on  dams  in  the  stare.  The  STATUS 
database  contains  oniy  those  damis  that  are 
f  egulated  in  accordance  with  Chapter  23*^ 

includes  dams  that  are  35  feet  pr  more  in 
height  as  me'^nsured  from  the  crest  t&  tiie 
downstream  toe  of  the  dam.  The  number 
of  dams  currently  included  in  this  data- 
base is  617.  The  daMbas6  indttdes  sjpatiai 
and  physical  data,  downstreitiiilsaKa*!i^&-' 
sifications,  ownership  information,  water 
use,  and  the  current  regulatory  status  of 


The  NATDAM  diStabase  iS  ' 
thi©ugli  2  continuing  contract  with  th# 
Federal  Emergency  Management  Agency 
(FEMA)  and  the  Association  of  State  Dam 
$afety  Offieials.  This 
i^mS^^i  meet  the  height ; 
teria  established  by  FEMA  and  are  identi- 
cal to  the  criteria  established  by  the  U  S. 
Army  Corps  of  Engineers  for  the  original 
Rational  inventory  eompUed  in  the  1970a, 

with,  a  st^M?^ip&  vcdtime  of  at  least  15  a^rfe^ 
feet,  or  which  are  6  feet  or  more  in  height 
with  a  storage  volume  of  at  least  50  acre- 
feet,  are  included  in  this  inventory.  The 
tiuiaber  of  darti$  currently  inveaotoried  in 
da^base  is  4^037.  The  database  in- 
cludes spatial  and  physical  data,  down- 
Stream  hazard  rating,  water  use,  owner- 
i§hip  informa^fj  Sttjd  purpose  of  the 


BAM  AND  RESERVOIR 

«^gnr  pROGRAir 


velop  maintain  and peHodicaUy  update  a 
state  water  plan  for  a  long-range,  compre- 
hensive  statewide  program  for  the  use  of 
W^tfi^  water  and  grouft^msiXm  \ 
i^itoa^^,  mcktding  existing 

Heed  for  dri^iking  water  SUpplu's,  agricul- 
ture, industry,  recreation,  environmental 
protection  and  related  needs.    This  plan 

2.  V?e  depafimeni  shall  establish  pro- 
cedures to  ensure  public  participation  in  the 
development  and  revision  of  the  state  water 
pkm^ 

W0:^^^0^m  shall  stibm^M- 
ff^dri  to  the  general  assembly  at  least  one 
year  prior  to  the  submission  of  the  state  wa- 
ter  resources  plan,  and  may  recommend  any 
stattmry  imision  wMtb  may  b&^0^^^^i 
t0:  imphinent  the  requirements  of  thm  s&o 
tion.  The pla  n  shall  be  subm  itted  to  the  gen- 
eral assembly  for  approval  or  (ii$appfW(^l  by 
concurrent  resolution. 


^palloxiy  Issue  identific^tl^^, 
ment,  resource  inventory,  afetij 
planning  cind  coordination. 

DNR  has  sought  public  input  through 
J^^«rfi^jS»"^3ji^  that  l^ve&^iagHl 
sfei^eseSde  public  ineet£fii^'and<5<»i£eiences, 
regional  meetings  and  stakeholder  meetings. 
This  effort  ha,s  included  tlie  Missouri  Rural 
Opportunities  Council  (which  is  compoiied 
iSf  fiS^te  groups  aS^  'm 

and  ftideraJ  agenda),  Re^onal  PJaniiing 
commissions,  the  Water  Qiiality^  Coordinat- 
ing Committee,  the  Missouri  Imgators  Asso- 
ciation, Missouri  Association  of  Counties,  die 
d^aii  ^tet  Gofittmissioia,  Distributive  Edii- 
^tBiJi^  Ciafel^'^  America,  DNR  sponscareci 
"Open  Houses,"  the  Small  Watershed  Pro- 
gram Conference,  (3zark  Scenic  Riverways 
Association,  and  the  Missouri  Municipal 

•jle$lpEa|(  ^efei^  and  furtto  4^1^  the  wa- 
ter resource  issues  first  defined  in  1990,  iden- 
tify new  issues,  and  inform  and  educate  tire 
public  on  the  broader,  and  often  interrelated, 


Since  1989,  when  the  Water  Resource 

i;liidertaken  activities  to  address  and  fulfill  the 
requiremenLs  set  forth  in  RSMo  (AOAl'y.  Spe- 
cificall'jrj  these  activities  include  public  par- 


SXpE  WAXpl  PJLAN  VOLUMES 

of  technical  documents  to  provide  basic  in- 
formation about  M!s.souri's  surface  water, 
grouridwatef,  water  use^  water  auaUi^fj  in- 


terstate  issues,  hydrologic  extremes  and 
water  law.  These  iJi^taafes  will  assist  in  fefr- 
cusing  the  development  of  the  Missouri  State 
Water  Plan.  They  will  serve  to  support  and 
complement  public  participation,  issue  iden- 
tifeatioQ,  m^WS^mmt,  and  multi-levg^ 
piaoiiing  coordination.  When  these  volumes 
are  completed,  the  depiirtment  will  work 
wife^oups  anti  individuals  across  the  state 
to  gather  input  on  a  regional  and  watershed 
basis  for  tftfi  development  of  the  State  Wa- 
ter Plan.  The  Interagency  Task  Force  will 
also  have  input  into  the  State  Water  Plan 
before  it  is  finalized  and  submitted  to  the 
governor  and  General  Assembly. 

Tbi&  seit^  ferfibrmation 
are  being  published  serially. 
Completed  volumes  include 
Volume  I  —  Surface  Water 
Resources  of  Missouri,  Water 
Resources  Report  No.  4%  }jy 
James  E.  Van  dike;  Volume  11 
—  Ground ivaler  Resources  of 
Missouri,  Water  Resources  Re- 
poft  Ko.  46,  by  Don  E.  Miller 


i:^-^  Missouri  Water  Qualify 
Assessment,  Water  Resources 
Report  No  47,  by  Cynthia  N. 

■  imW&'^Mmun,  Water  Re- 
sdurces  Report  No.  48,  by 
Charles  B.  DuCharme  and 
Todd  M.  MiUer;  Volume  V  — 
Bydfotogic  Extremes  M  M^- 
soiiri:  Flood  and  Drought, 
Water  Resources  Report  No. 
49,  by  John  D,  Drew  and 
Sherry  Chen,  and  Volume  VI 
—  Resource  Sharing: 

The  Realities  of  Interstate  Riv- 
ers, Water  Resources  Report 
No.  50,  by  Jerry  D.  Vineyard. 
The  last  in  tiie  series,  Vol- 


sourtWa^'^ms^  Water  Resources  Report 

No.  51,  ^ii^aDd^M'iSsife^  imd  .^^ 
R.  Hays,  is  cunfently  in  iwiew  and  aot  yet 
published. 

The  purpose  and  contents  of  the  three 
:  in  the  last  ymtw^^mr 
'        Allowing  pjH^mf^jg. 


GROUNDWATER  RESOURCES  OF 
BOSSOUSI 

This  \'olume,  printed  in  1998,  presents 
a  detailed  statewide  assessment  of  the 
groundwater  resources  of  Missouri.  It  pro- 
vides information  concerrung  the  avaiJabil- 


Ity  $Mk<^  Mtfffal  tjudlt^  tai  groundwater 
ttiroughout  the  state,  AX'ith  tlu.s  report,  us^ 
®S  will  be  able  tt)  determine  if  groundwa- 
ler  in  a  panicular  province  wiU  supply  the 
Ijuantit)'  and  quality  of  water  necessary  to 
6ne^  a  particular  purpose^  Attittls^iafif  ,  tile 
report  will  be  useful  in  helping  to  protect 
^oundwater  resources  from  degratiation. 

Unlike  surface  waiei-,  it  is  inappropri- 
ate to  dfccuss  groundwater  resources  based 

souri  has  been  subdivided  into  seven 
groundwater  provinces  wliose  boundaries 
were  established  using  geologic  and  ground- 
water-quality  criteria.  The  provinces  are:  (A) 
^  0?»rks  C^em  Plateau)r^  Sgpriiiglfieiii 


CBoodied),  Missi^ippi  River  aliuvium,  Mis- 
souri River  alluvium;  (D)  St.  Francois  Moun- 
tains; (E)  northwestern  MissouriL  (F)  n(.irtli- 
casiern  Missouri,  and  {G)  ilic  Osage  Plains 

fer  characteristics,  ^oundwater  availability, 
and  general  qualiry^  of  groundwater  in  the 
seven  groundwater  provinces  are  presented 
in  this  report  The  report  alsa  includes  in- 

well  construction  criteria,  groundwater  con- 
tamination potential,  tliirtiiations  and  trends 
uf  groundwater  levels,  aquifer  volumes,  and 
groundwater  recharge  and  storage. 

MISSOURI  WATER 
QUAUnf  ASSESSMENT 


tliis  voiuoae,  [xinted  in 
1998,  focuses  on  the  current 
qualitv  of  Missouri's  surface 
water  and  groundwater.  The 
volume  looks  at  chemical, 
h^at&idLo^cBii  aistii  radjcdo^ 
cal  quality  of  water,  natural 
and  man-induced  water-qual- 
ity changes,  and  iJie  effects  of 
waste  disposal  on  water,  ft 
will  serve  as  a  vahiable  i^er- 
ence  for  anyone  seeking  wa- 
ter tjualtty  information 
whetlier  for  resource  develop- 
meat  or  resource  piotectiQcu 

DsOsi  tem&XEd  by  vailbm 
progratns  in  DNR.  the  De- 
partment ol  Healtli,  tlie  De- 
partment of  Conservation, 
and  the  U^,  Geological  Sur^ 
^^med  to  dis|)$^  Sne'Oir^ 

rent  state  of  Missoiiri  ^^■atc^ 
quality,  and  delineate  areas  of 
water-quality  problems. 


■3$ 


^d^S^Oi^  BESOURCE 
SHARING — THE 
i^AiXiSBS  OF  1ffTSBS^C^3CE 


MOSSOVal  SXUX  WATER  WlMi^^lBaXES^ 


1 


Missouri  is  the  farthest  state 
#3wnstfeain  on  tfie  Missouri 

River.  It  is  the  iniddle  section 
of  tlie  Mississippi  River,  and  u  n 
upstream  state  on  the  Arkansas 
and  "White  rivers.  Because  of 
its  location,  Missouri  can  be 
greatly  affected  by  activities  and 
water  policy  in  the  tipper  basin 
states  of  the  Missouri  and  Mis- 
Missouri 
tm  Wi$o  affect  down- 
atteam  states  on  the  Mississippi, 
Arkansas  and  White  rivers. 
Many  serious  issues  affecting 

their  physical  characteristics 
than  with  political,  economic, 
and  social  trends.  The  issues 
affecting  the  Missouri,  Missis- 
^S^^  yi^i^^t^  ^d  Aricamsas  riv- 
ers are  very  complex,  and  their 
potential  impact  on  Missouri  is 
so  great  tliat  a  detailed  pre- 
i^^^dbn  of  Missouri's  viesm? 
and  pohcy  concerning  these  great  rivers  is 
necessary  and  a£g^-|^^e^l@(|  M 
printed  in  19^. 


©TOOTS' 


legs  ®(LFlIjEfe[I^^]&§  MWBIKS 


This  volume  will  provide  an  overview 
of  Missotai  tm^L  W&i^sm  |MMfea- 
(ii  ( )n  Missouri  Water  Law  were  completed 
byT.E.  l^uerin  1964  and  1969,  and  updated 
by  Peter  Davis  and  James  Cunningham  in 
1977,  Sufficient  chaj^ges  have  occuned  in 


tion  since  1977  to  warrant  tlie  drafting  of  a 
new  publication  covering  the  topic. 

how  we  manage,  use,  and  protect  our  wa- 
ter resources  serve  to  balance  individual 
rights  with  the  needs  of  society.  Water  law 
is  an  integral  part  of  the  laiger  realm  ctf  wgter 
resources  tmmigem&M.  Wnsti^it^^h&^^-pi^ 
lie  safety,  and  the  economic  well  being  of 
the  state  and  its  people  depend  Qt\:^dl^yt|e 
availability  of  quality  water. 

Chapters  in  this-lSBJtsffie^i»itt«fe4t^ 
tory  and  Overview  (from  Mb$Mey 
General's  Office),  Water  Rights.  Protection 
from  Water,  Water  Quality,  Water  Supply, 
Water  Use,  Boundaries  and  Interstate  Water- 


■0 


ics."  Useful  apfjendices,  a  glossary  of  se- 
lected legal  terms  and  acronyms,  and  an 
extensive  bibliography  also  are  included.  This 
volume  deals  with  statutory  law,  case  law 
icourt  decisions),  and  legal  docCiriii£$^ 
felati>^lil|  watgx  in  l^^searit 


The  .seven  lechnical  volumes  have  been 
prepared  in  I'iiase  i  ol  the  State  Water  Plan- 
ning effort.  Editing  and  publication  of  die 
final  volufne  wUI  conclude  the  flrsE  phase^ 
M^lfi^tllie,  Phase  2  of  the  effort  has  com" 
menced.  and  the  first  of  several  regigosixe* 
ports  is  to  be  published  in  1999- 

Beginning  with  Nortlieast  Missouri,  the 
Si^mVBexit  is  prepartiig  a  8«@ries  of  ^li^ 
g^lial  reports,  identifying  water  use  prob- 
lems and  opportunities.  File  six  regions  are 
congruent  witli  die  six  regional  office  terri- 
tOTies  of  the  Division  of  jEnvironmental  Qual- 

i^fi6»^preparing  the  reports,  with  the  help 
of  DEQ  Regional  Office  j^ffl^spael  and  oliiQ: 
agency  staffs. 

Hie  Interagency  Task  Force  (see  Sec- 
Son  640.430,  RSMo,  below)  niet  in  1998  m 
review  the  Phase  2  planning  process  and 
the  Nonheast  Missouri  Report  and  die  de- 
paitnient  is  following  the  Task  Force's  rec- 
c»naiendjatiOM  t&  ^t^g&ajing  die  plannlijg 
^%3ces$., 


WmCS  IN  WAT£RliStE: 

NORrBSAsmm  Msssoxm 

Now  in  the  form  of  a  review  draft,  the 
department  is  .seeking  public  comments  on 
the  first  of  die  Phase  2  reports.  The  follow- 


ir,  tip^^fs^€^.  i^$titn*flaff  pro- 
vided here  is  being  added  to  the  DNR/DGLS 
home  pages  on  the  Wodd  Wide  Web.ClnteC- 
netj  to  solicit  public  comments. 

OwwwBW  or  IToRcs  in  W«tEB  IJsiac 

NOKIIIEASTERN  MISSOURI** 

According  to  the  Mi,ssouri  Water  Re- 
■ilources  Law  (RSMo  640,400),  the  state  wa~ 
Igf  resources  plan  is  to  address  water  needs 
i^tiie  following  uses:  cEiinking,  agrtculnxc^ 
industry,  recreation  and  environmental  pro- 
tection. Addres.sing  water  "needs"  requires 
us  to  establish  wliy  tliese  needs  exist  in  die 
first  place.  In  soflne  cases,  an  esdsting  watet 

ter  problems.  For  example.  conTmunities 
"need"  clean  water.  To  nicel  this  need,  com- 
munities may  have  to  addre.ss  problems  with 
milet  supply  Mrmci^^tM&'^S^mmm'^ 
ter  quality.  Hiis  report  will  explore  the  cur- 
rent issues  facing  the  water  resources  of  the 
northeastern  Missouri  region.  Also  included 
will  be  a  section  addressing  recent  successes 
^mi^imimmt'^^S^ed  progra^o^ltesmipyed, 
and  how  diey  have  sfiesmd  |&- 
^urces  of  the  region. 

To  ensure  equal  consideration  for  afi 
'ijtees,  emphasis  is  initially  placed  on  idend- 
fyuig  water  use  problems  in  each  tipipioal 
area  identified  in  the  Water  Resources  Imk 
Recognizing  that  individual  problems  are 
usually  associated  with  more  than  one  topi- 
cal area,  however,  references  to^  tiissi;ge 
egofies  will  be  excluded  in  the  final  report. 
This  will  enable  us  to  admoi^iedge  the  true 
complexity  of  these  problems  and  help  us 
remove  barriers  to  solving  them,  mther  than 
creste  m<S  perpetuate  them^ 


report,  water  use  problemS^^  not  truly  in- 
dependent of  each  other.  Wtien  reading 
dirougli  the  water  use  problems  identified  in 


diverse  perspeaives  the  various  contributors 
bring  to  this  effort,  wliat  froiri  one  standpoint 
may  appear  to  be  a  "serious  problem '  may 
not  seem  so  from  another.  For  these  rea- 

Jmpoitance  of  working  cooperatively  in  ad- 
dressing the  water  use|iEDbiei?ag6tCing;noittfc- 
^iSl?m  Missouri. 

yi^isr  resource  professionais  commonly 
mM«?$«tef!iie  stats  i^flj^rsSsgraphic  ufiits, 
.^sh  as  vvaterslietls  or  aquifers.  Wliile  this 
iipproacli  is  im[-K)rtant  For  resource- liased 
discussions,  it  may  not  sufficiently  address 
watK-  use  probiietns  or  solutiot^.  Iflife  SiS- 
lies  of  reports  addresses  the  subject  using 
the  broad  geographic  similarities  of  the  six 
field  service  areas  of  the  department's  Divi- 
Sfem  erf"  pnvlronmenlal  Quality  (DEQ)  (fig- 

l^i^ic^iapbic  leatiires  and  sodo-economic 
characteristics,  and  therefore  was  chosen  for 
the  ease  of  referencing  vt'ater  use  problems. 
This  approach  allows  «s  to  recognize 
Missouij's  ^ei^,  and  lends  itsdf  ^w^'M 
•J^Slfti^ase^the  Sme  Water  Plan. 

The  area  served  by  the  !:)ivision  of  En- 
vironmental Quality's  Nortlieast  Regional 
Office'^'  iums  of  this  repOil.  %  Ms 
point,  staff  from  this  office  and  other  state 
agencies  dealinjj  with  water  resources  have 
served  as  the  primary  sources  of  input. 
This  has  enabled  us  to  draw  upon  the  in- 
■"i^^tjlildl^ifeXperience  of  field  staff  whOj  by 
virtue  of  their  vmckt  deal  with  many  water 
use  Issues  fadfig  northeastt^Missoufi  Qii 
d^y  basts. 


IKftTER  USE  PROBLEMS  IDENTIFIED  IB| 


wiing  a  unique  perspective  on  the'^w^er 
use  problems  faced  in  northeastern  Missoiiril 
In  each,  a  brief  prolilem  siaienieni  i.s  fol- 
lowed by  a  shon  discussion  in  which  back- 
ground information  is  provided  and  the 
cure  of  th^'|»f4$bIeTn  is  ests^i^iie^  ft  ls^ll^ 
pOitant  to  note  tluit  the  problem  descrip- 
tions appearing  ijelow  are  not  arranged  ac- 
cording to  priority  or  degree  of  severity, 

•^(g^jCONSOUDATION 

Tliere  is  no  overall ,  coordinated  plan 
to  link  independent  public  water  systems 
li^EStffe  Iffie  euit^  ^pps^asn^  m  water 

system  consolidation  is  based  on  oppCJilJt'- 


lems  have  been  idenfified  by  contributors 

Si0mi»>i»^is^ci  ^m^^^t  ^<:h 


JLAcm;  OIF  Model  ComitACis  ton '. 

Public  water  suppliers  frcc]uently  en^eif 
into  contractual  agreements  with  other  pub- 
lic water  suppliers  for  a  variety  of  reasons. 
Standard  contracts  have  not  been  devised 
l&  lillp  streamline  diis  pKx^f  WiS:  tsi^^ 
»|iooriy  written  contracts  between  water  sup- 
pliers contain  language  that  is  di^dvania- 
geous  to  one  or  both  parties. 

DisTRirr  IjVws 
Legislation  cnactCLl  several  decades  ago 
to  allow  formation  of  public  water  supply 
districts  does  not  allOw  for  the  gf^ier 
ibility  necessafy  to  laeet  ^&6asf& 

SvensBS 

Many  public  water  supplies  serving 
small  norilieasiern  Missouri  municipalities 


that  may  be  unaf^ordM^ 


Supply  System^  . 

The  basic  equipment,  structures  and 
installations  public  water  suppliers  use  to 
fffcjvide  become  lass  efflcfetitt 

wirh  age  and  ujidersized  with  incfeasing 
dcmaiiLLs.  Since  much  of  the  population  of 
northeastern  Missouri  is  served  by  public 
water  supplies,  problems  associated  with 

water  supply  infmstmcture  may 
f0.i|»l»  fi^drsssed  in  the  ^W^- 

CHANGI^G  Wateh  Requiremeni^s  Stemming 
Wbom  Reversal  op  Loptg-I^bm  Recionai 

The  populations  of  several  northeast- 
ern Missouri  counties  have  increased  since 
1990,  revei  sinq  a  decades-long  decline.  Pub- 
He  -water  .sui>j5liei:s  in  the  region  may  be 

"^j^^  QuAun'  Threats  IN  Watersheds 
degrade  watfif  ^al%^  hap^^l^''^^^^^ 

Watek  Requirements  Associated  wii  h 

On  a^f^^al  basis,  i  hac  areno  jnedia- 
nisms  that  are  readily  available  to  match  in- 
dustrial growth  with  areas  that  can.  best  ac- 
commodate dieir  water  needs. 

Industriai.  WAreR  Use  Riqots 
Some  industries  need  large  quantities 
of  water  to  operate.  Under  Missouri  s  cur- 
lent  water  law,  thei©^  is  no  guarantee  ijiat 
the  necessary  quantities  of  water  ^WiB 
^"iS^Mefl^me*  0anfHg6  resolution  among, 
«!$»npe]|t)g  issuer  users  is  decided  by  the 
fStyiiftsbn  a  caJge-by-case  basis,  so  outcomes 
are  uncertain,   This  can  have  impacts  on 


tibeloi^-i^nge  plannihg  ability  of 

jli^ANDONED  PR£-Law  Coal  JMinES 

ws^^'^Si^bat^  ate  associatad 
with  abandoned  coal  mining  land.  These 
discharges  degrade  streams  and  lakes,  mak- 
ing them  unsuitable  for  uses  such  as  aquatic 
habitat,  agriculture,  and  drinking.  The  esti- 
mated CGfSt  for  reclaiming  .abandoned  mine 
lands  greatly  ^cceds  the  aaajaatit  of  money 

Streams  in  northeastern  Missotj^  ji^S^ 
haye  i^my  low  base  flows,  which  limit  til0 
capacity  of  streams  to  assimilate  wastewa- 
ter discharges.  Low  wastewater  assimila- 
tion capacities  increase  ^  likelihood  that  a 
^stteam  will  be  impaceed  wastewater  ^s- 
charges.  They  als&  increase  the  level  of  treat- 
ment necessary  to  maintain  streamflpyv;  at 
acceptable  water  quality  standards. 

XupAcxs  OF  Cxmmmsso  Amum  VEmvi& 

0^mi0fm  ON  Northeastern  M&sd^^^ 
Water  Resources 
Large-scale  concentrated  animal  feed- 
ing operaEibns  C<ji^s@s>  have  develt^ped  in 
many  areas  of  the  state,  tnicludli^  ooj^Sgaa^^ 
ern  Mi.ssoun-  With  their  growth,  water  qual- 
ity prt)l")lems  as.sociated  with  manure  man- 
agement have  aj'isen.  Manure  management 

have  led  to  water  quality  problems.  As  the 
number  and  si^e  of  CAFOs  grow,  the  po- 
tential for  furtiier  water  quality  problems  iiiay 
Increase. 

lEin^lifgep^  Watering  in  DRouiaiTCcwDiiKnfs 

During  extended  dn'  periods,  shortfaUs 
in  water  availability  occur  wiijch  can  im- 
pact livestocfc  watering. 


Aquosr  DsfunoNS  in  AtiDRAinr^wefitr 

Agricukunil  in-igalion  in  Audrain  County 
may  he  a>ninhuting  to  gRuindwater-Ieve! 
decline  in  the  Oinibrian-Ordovidan  aquifer. 
W^^ring  of  groundw^er  levels  eowW  to- 
-  duce  the  poor  (jiidi^  of  gmutiidwater  ia 
extreme  northern  and  northeastern  Audrain 
County  t(j  move  to  tlie  souUi  into  areas  where 
the  aquifer  currently  contains  freshwater. 

Iaoc  of  Hydkolo^  Vxia 

Critical  water  resources  data  are  inad- 
equate and  unavailalilc,  affecting  our  abil- 
ity to  effectively  and  efficiently  utilize  water 


KwAcrs  OF  Stkeam  CHANNEmAiiasr 

Stream  channeiizatiun  can 
versei 
ian/Sood|)lain  activii^ 

Sedimenxaiion  in  Streams 
Sedimentation,  stemming  from  soil  ero- 
:;i^m(^i^»pi0^ym  wtf^m^^^  sand  and 
^vi^  gravel  into  ponds  and  streams  eacli 
y&aac.  Sediment  deposition  results  in  reduced 
water  storage  space  and  a  decrease  in  wa- 
ler  quali^. 

•IS^i^lMBnt^^fS^B^e^es^^  Concerns 
Aquatic  habitats  in  and  along  streams 
are  being  degraded  as  a  result  of  land  use 
la^^i^i^  $B3d  chemicals^  wtich  are  toxic  to 

Loss  OF  JBlPAItUN  Cx)RlUI>ORs/ST1tEAMBAN|t 

Vegetation 

$i^ni  iead«g$  i^m^i^^m; 

Missouri  have  lost  much  of  the  vegetation 
along  their  banks.  Loss  of  riparian  corridors 
resulLs  in  accelerated  bank  erosion,  channel 
widening  and  shallowing  of  water  depth, 
diminished  water  qudfty,      Joss  of  aquatic 


Stream  li;ihitat  degradation  in  northeast- 
ern Missouri  hus  rusultod  in  declining  mus- 
sel populations,  and  has  caused  the  ranges 

Environmentai.  Water  Interests  Versus 
Landowner  Water  Rdghis 

'  -tius  «£Xt^  of  permissible  reasonable 
use  of  water  by  a  riparian  landowner  ^jnd 
its  relationship  to  natural  environmental 
water  needs  has  never  been  fully  deiiaed  in 
Missouri. 

3ie^f:^|l9|Q$3Q|.WATnR  Issues — 'tomikiiam' 
Missouri 

Streams  How  from  Iowa  into  Missouri 
smoss  the  sme  bouadaay,      no  agt^^ 
-fisent  exists  be^eesL  M^^sQllfl  and  itm^' 
sure  tliatK||j;^spu#|pQlB^$-9^^^ 
Se  waller. 


Oft  Lakes  AND  Rims 

A  shortage  of  emergency  service  ac- 
cess points  on  lakes  and  rivers  in  north- 
eastern Missouri  hampers  emergency^  v&- 

WATER  USE  "SUCCESS  STORIES"  AND 
OPPORTUNITIES  IN  NORTHEASTERN 
MESSOUHI 

pttonarily  document  wa- 
^  use  prol^iftHS  that  have  been  identified  in 
northeastern  Missouri.  In  tiddirion  to  water 
use  problems,  however,  seva"al  "success  sto- 

recognized  as  well.  Although  the  goal  of  this 
series  is  U)  iticniify  problems  nit  her  ilian  offer 
solutions,  scjnie  of  these  findings  are  described 
below.  By  taking  note  of  successes  (and  op- 
fl^ffitiJlittes  for  successX  we  recognize  0^ 
proaches  that  work,  and  can  use  them  a^r^t^ 
pmg  stones  to  problon  sesdution. 


In  tioftheastem  Mfesottrij  pMic  (and 
fjtivate)  partnerships  and  cooperation 
emerged  a,s  positive  forces  in  addressing  re- 
gional water  "needs."  Some  examples  are 
briefly  described  in  the  following  paragraphs: 

Management -intensive  Grazing  (MiG) 
and  rotational  grazing  may  provide  an  in- 
armed opportunity  for  clg^  steams  and 
•lil^.  MiG  caUsfbT'ss^^^Silsyo^  grazing 
gram  instead  of  the  more  traditional  con^-- 
cinuous  gracing.  Rinational  grazing,  in  prac- 
tice, requires  animals  to  be  rotated  to  an- 
other pasture  before  they  can  cause  da.m~ 
4g6  to  platits  «)r  soil  Freqpiii^*@|i^^ld?' 
low  unused  pastures  to  "rest/'  restoaog 
tnmipleci  Iiigh-usc  areas  adjacent  to  streams 
and  lakes  and  allowing  grasses  to  regrow. 

ll^^estiesAGlE  gEiins,  hij^er  siei^i^g  m&s  jm' 

atae,  and  more  efficiently  used  pastures. 
Environniental  l>enefits  include  reduced  fer- 
tilizer usage  tlirough  a  more  even  manure 
i^stxibutlon,  fedticed  lipacmn  daffiage,  tess 
top-soil  erosion,  and  more 
strejimbanks,  and  dinateishedriskfewa'^^ 

Jteminant.s  in  Rinoh. 

Currently,  the  United  States  Dqpgfl^igDt 

Quality  Ineeu^SfeSS^gram  CBQIP);  thel^ 

sour]  Department  of  Natural  Resources, 
tlirough  its  rotational  grazing  incentives;  and 
the  Missouri  Department  of  Conservation, 

cost- share  programs,  have  aU  invested  pufan 
lie  funds  {o  benefit  tlie  usage  of  Missouri's 
natural  resources  for  animal  production. 

CuwKs.  Cjaimti  Dam — Ma»j^  tVam  Jjos^ 

Mark  Twain  Lake  was  constructed  as  a 
ifesult  ol'  federal,  state  and  local  partnerships. 
The  people  and  agencies  involved  repre- 
Scaled  many  interests,  but  w^^iS^  to  tvoj^ 


iss^tds  a  common  goal  and  create  a  m0&^ 
puipose  reservoir.  The  Qarenee  CanflOiti 
Wholesale  Winter  Com  miss  ion  fCCWWC), 
which  wiilidravvs  water  from  the  reservoir, 
is  an  example  of  long-term  coordinated  wa- 
#^fSa^9Qiii^>  Et  pto^iiiest^ced'^t@c^^a 
'?s^jc4^^e  basis  to  member  municipalities 
and  rural  water  districts.  Through  the  ef- 
forts of  the  Clarence  Cannon  Wholesale 
'SCfater  commission,  a  reliable  supply  of  wa- 
1^  is  feadily  available  to  a  iaigearea  of  no^- 
Astern  Missouri. 

The  predicted  rate  of  sediment  deposi- 
tion, used  by  tlie  Corps  of  Engineers  to  com- 
pute iJie  operational  life  of  the  Mark  Twain 
Lake  jjrofe^  WiaSi-tliSOO  acre-feet  per  year; 
liie  measured  rate  is  4,183  actefe^  pgr 
which  is  substantially  lower 

This  means  that  soil  erosion  (and  there- 
foin^ifec^fel^GmO  was  greater  wte  ^ 
fi&servoir  was  plani^  than  what  is  actually 
occurring,  now.  Tills  tremendous  reduction 
is  directly  tied  in  part  to  the  soil  and  water 
conservation  efforts  in  the  basin  dirough  the 

department's  various  soil  comerwation  iftoen- 
i&m  p^^mas  and  the  iK»:toeal  ^uss^mm 
provided  by  the  local  soil  and  water  conser- 
vation districts  in  the  lias  in.  This  portion  of 
the  assistance,  totaling  almost  $14.5  million 
^m-immi^  ^^  ^  €te  project  by  al- 
most three  times.  This  has  iKid  -a  dgaifflsgfe 
^ect  on  the  success  of  tills  project. 

Partnership-building  efforts  did  not  end 
after  the  completion  of  Mark  Twain  Lake. 
The  Natural  ResJeffefisfies  Conservation  Service 
CNUCS)  is  currently  directing  the  Mark  Twain 
NSfkter  Quality  Initiative,  a  cooperative  ef- 
fort between  NRCS,  DNR,  tJie  University  of 
Ji^'sOWrib  the  Missouri  Department  of  CoH- 
servation  and  landownefs  to  demonstrate 
and  eViSluate  the  effectiveness  of  "total  re- 
source management  plans"  to  address  wa- 
ter quality  problems  in  Uie  Mark  Twain  Lake 
watershed!. 


.#1 


Water  QuAiixy  Imivovements  in  Pubuc 

Althou^  Winter  supply  problems  per- 
sist in  northeastern  Missouri,  regional  water 
supply  efforts  have  led  to  improvements  in 
drinking  water  quality.  According  to  the 
Missoun  jDepartov^  ^  flmi&if  ^  S^ite< 
wide  expansion  of  public  water  districts  has 
substantially  reduced  the  number  of  Missou- 
rians  diinking  conlatninated  water.  For  ex- 
ample, the  nwnber  of  people  to  ihe  Depait- 
jnent  of  Hfealti  iBO^'PISil^s^i^  '©isttfei 
drinking  nitrate-contaminaied  water  has 
fallen  50  percent  in  recent  years.  In  1990, 
24  percent  of  the  samples  from  the  North- 
e¥t$t  District  analyzed  by  the  state  i^d^ 
Heiltlt'  Mioratory  excm^kd  the  drinking 
water  standard  for  nitrates;  by  199^, 
excedences  had  dropped  to  12  percent. 
Water  quality  in  nordieastern  Missouri  has 

jilm^  toptw^#ffoi^  m  iftcreassedawastP' 
ness  of  water  resources  issues  by  agricul- 
tural producers,  due  fo  the  availabHirs'  of 
quality  assurance  plan.'i  offered  by  various 
agricultural  associations  and  commercial  en- 
terprises.. 

Conservation  Reserve  Program 

The  Conservation  Reserve  Program  is 
the  largest  land  conservation  program  in  the 
nation.  Congress  esmblished  It  In  the  19^ 
Fanea  Act  as  a  voluntary,  long-term  crop^ 
land-banking  program.  The  USDA  provides 
participants  with  annual  payments  and  cost- 
^^lace  assistance  in  exchange  few  retiring 
iol^y  erodible  or  environffl^iiattf ^ex^S^I^' 
cropland  for  a  period  of  10  to  15  years. 
Its  inception,  landowners  in  Missouri  have 
returned  more  than  1.7  million  acres  of  land 

acreage  iift}|lNldail,|s  distributed  north  of 
rhe  Missouri  River,  much  of  it  in  northeast- 
ern Missouri.  In  northeastern  Missouri, 
about  15  jiX)0  tons  of  soil  is  saved  every  year, 


apprt^doaately  50  percent  of  Slfi&iiji]^ 
.^ved  Statewide. 

REDiicnoNS  IN  Sou,  Erosion 
Partnership  building  has  contributed  to 
:^du€e^$oi  erosion  in  northeastern  Z^^S^Sfl 
JBidlhroughoutthe  rest  of  tfae  state,  lltroug^ 
Uje  combined  efforts  of  state  and  federal 
agencies,  local  officials  and  private  landown- 
ers, soil  erosion  statewide  was  reduced  by 
nearly  76  nfullion  tons-tesJeen  1982  ml  1992 
0KR/DGLS,,  mS>,  nemmxWm  m4 1992, 

27  million  tons  of  soil  were  saveii  in  north- 
eastern  Missouri,  Local  landowners,  county 
soil  and  water  conservation  districts,  the 
^S^f^tttrad  JlesouT^  Consefvaiion.  Sea?- 

sources,  Conservation  and  Agriculture,  the 
University  of  Missouri  r.xtension  and  others 
ail  play  important  roles  m  reducing  soil  ero- 

Several  water  use  '*c^portunities'  have 

also  been  suggested  by  some  contributcjrs 
to  ihis  report.  These  tiorcler  on  recommen- 
dations, and  for  tins  reason,  were  not  fully 
dewloped  to  tfeSfe  jEil^tse.  Water  use  oppor- 
mnities  are  presented  in  this  section  to  stimu^ 
late  further  thought  and  discussion,  with- 
out; endorsement  of  feasibility  or  merit. 

The  development  of  Mark  Tv>rain  Lake, 
as  mentioned  above,  is  an  example  of  suc- 
cessful partnership  building.  As  a  regional 
watjer  sowce,  it  lias  consitfeiable  untapped 
pdtenOal  as        ^l^to-  stqiply  is  on&cif 

the  designated  purposes  of  Mark  Twain  Lake. 
Currently,  only  a  fraction  of  the  16  miltion 
gallons  of  water  available  daily  is  used  for 
water  supply.  Althou^  docnestic:  water  u^ 
is  the  most  eommon  water  swp(^a^plica- 
tion  in  northeastern  Missouri,  commercial 
and  industrial  water  supply  allocations  are 
substantial  as  well.  The  unused  portion  of 


ifeifc  tVato  Idfee^s  -virSffief  swpplf^j^i^tion 
may  provide  additional  beneflfe  in  terms  of 
increased  doniestic  water  availability,  and 
increased  watej"  availability  for  industrial  ap- 
plijEatiom,  with  associated  economic  gaim. 

During  drought,  opportunities  may  ex- 
ist to  supplement  agricultural  water  require- 
ments using  waiter  from  Mark  Twain  Lake 
and  other  lakes  wiUiin  the  region.  In  dry 
condi^ns,  liie  water  supply  of  farm  ponds 
%nd  small  reservoirs  is  quickly  exhau^^^f 
causing  hardships  for  livestock  producers. 
It  naay  be  possible  to  resupply  dry  ponds 
.^t5<J  re^mnaifil Jrom  these  lakes,^  and  provide 
'-stations. 

Major  Rivebs 
The  Missouri  and  Mississippi  rivers  are 
:fesources  that  may  not  be  fiiUy  developed 

gpdi  rivers  mm^m-w^^ 

portation  corridors,  providing  a  means  to 
move  large  volumes  of  commodities  at  rea- 
sonable costs  to  shippers.  Oppoitunitiies  may 
fenliance  nav^tion  throi^  tive  de- 
veSopmeiir  of  int«modal  tetminals,  des^el- 
oping  more  efficient  loading/unloading  ca- 
pabilities, improving  navigation  infrastruc- 
ture, and  providing  ready  access  to  ports  by 
both  t^^i^^<M  transport, 


Missouri  River  for  various  uses  threaten'  Ipt. 
deplete  water  supplies  in  Missouri.  The  reso- 
lution t>t'  compleiing  demands  for  water  use 

^Mmgik&  mimmi'ms^  ^^^^^  ^ 

Missouri  Basin  will  require  knowledge  and 
diplomacy.  Tlie  U.S.  Army.  Corps  of  Engi- 
neers, operates  the  many  daiTLs  on  the  Mis- 
souri and  its  tributaries  according  to  a  Master 


mcer  Control  i^^t^M-  Polific^  effist^ 
revise  iJna  mantiiiaJ  are-  oa  goicg- 

Wetiand  MmGAiiON  Bankhhis 
'iifii^&i^weilands  p^Ssgttimny  fiinc- 
1  providing  fish  and  wUdyfe 

tat,  reducing  flood  damages,  and  improving 
water  qualirv".  Mi.ssouri's  Wetland  Conserva- 
tion Plan  reconiniends  an  increase  in  the 

resource  base,  arKi  wetland : 
ing  maf  03Sf/i^  .^  means  Ht^ 
aoal. 

AMD  TsDvstKm.  Products 

Opportunities  may  also  exist  to  make 
use  of  northeastern  Missouri's  water  re- 
sources in  value-added  processing  of  agri- 
cultural and  industrial  products,  ""i^ejej- 
added  processing  is  a  mani:tfaicturing  ac- 
tivity, which  improve.s  a  raw  or  less  pro- 
cessed article  or  product  into  a  more  fin- 
islied  item  or  food  product.  Northeastern 
I!i#$sOiitiiil£g[:9t  a  nmnber  of  food  processing 
plants.  Howevta',  most  agricultural  prod- 
ucts of  this  region  are  shipped  to  market 
raw,  in  bulk,  by  truck,  train  or  barge. 
Ij^ifeue-added  processing  often  reduces  the 
IMk'^  a'  pxf^dte^  in^i^.  tapping  atid 
'^Ica^ge  easier.  However,  value-added  pro- 
duction opptjrtunities  require  more  water 
in  processing.  In  addition,  food  process- 
ing and  specialty  ti!dOiaiS@s  aaiploy  local 
residents,  strengthening  the  regional 
economy.  The  added  value  then  accrues 
to  the  region  upon  t^ie  madteting,  of  the 
product. 
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SOCIAL  WATER  QUAUS* 


^4&.4l0^^^fai  water  protection 
Urea,  frroccdttrc  fo  csutblish.  — l.  The  de- 
partnienl  may  cstahlisb  spCL  ial  walei-  qual- 
ity protection  areas  where  it  finds  a  con- 
taminant in  a  public  tt^gr  s^iem  M  con- 
^oeatration  which  exceeds  a  maximum  con- 
ta  mi  nan  I  love!  estaMished  by  the  environ- 
mental  protection  agency  pursuant  to  the 
Si0  Drinking  Water  Act,  as  amended^  or 
■^m^^dmimmntamimnt  kv^  established 

by  the  department  pursuant  to  this  chap- 
ter or  sections  640.400  to  640.435  or  a 
contaminant  in  surface  or  groundwater 
wMii&  &cceeds  water  quality  standards  es- 
tablished pursuant  m'^apter  644,  nSM% 
which  jircscnts  n  threat  to  ptihlic  health  or 
the  eni'in^nnient  fn  niakifiii  such  a  deter- 
mination, the  department  shall  consider 
the  probable  effect  of  the  mMaminant  or 
^<mtafninants  on  human  health  and  the' 
environment,  the  probable  duration  of  the 
elevated  levels  of  the  contaminant,  the 
quality,  quantity  and  probable  uses  ofsur- 
j^emgroundm^m^ti  WeS^,  ^mH 
t&Bether  protective  measures  are  likely  to 
prevent,  mi  titrate  or  minimize  the  let 'el  of 
the  contaminant  in  the  surface  ofground- 
mateK 

Jf^^^^^amt&m-determii^  mm 

a  s(H'cia!  water  quality  protection  area 
should  be  established,  it  shall  consult  with 
the  interagency  cask  force  and  with  the 


public  tmter  system  orsystems  affected  aftd 
determine  the  boundaries  of  such  area. 
When  the  boundaries  (f  any  such  areas 
have  been  determined,  the  department 
shall,  after  a  pub^isearing,  issue  an 
der  designating  the  area  as  a  special  wa- 
ter quality  pnnection  area.  Such  aii  or- 
der shall  include  a  geographic,  bydrologic 
and  s^atigrapbic  definition  of  the  area, 

4^  W^04k^^mmi  shall  bold  a  puW^ 
hearing  t(f^  a  public  meet  in  i>,  trithin  the 
area  under  consideration  for  desi}^nation 
as  a  special  water  quality  protection  area. 
The  department  shall  notify  etmry  city  and 
'^m^  within  the  proposed  area^i^Sh^t 
notify  the  public  by  press  release  and  ^ 
publication  of  a  notice  in  a  newspaper  f}f 
general  circulation  in  the  region. 

■^40.420--Spacial  water  protection 
Mrea,  information  program  to  be  estab- 
lished, purjmsc.  duties.  — When  a  special 
ivater  (juality  pnUectiou  area  has  been  es- 
tablished, the  department  shall  implement 
4m  area  informational  program  to  help 
prevent,  eliminate,  mitigate  or  miMmi^ 
the  continued  introduction  of  the  cr  m  fa  mi- 
nan  t  or  contaminants  into  the  sur/dce  or 
grotmdwater. 

^Q.423—Desig¥sdHm  m  protection 
area  removed,  when.  — The  departmeig^ 
.shall  determine  ivhen  the  let 'el  of  a  con- 
taminant or  contaminants  in  a  special  wa- 


ter  quality pr(m;tiQnar^dMn0tt^m&^ 
and  are  net  likely  to  es&^eed,  meoer 

quality  standards  estahlished  pursuant  to 
secn'ons  640.400  to  640. 43 S  ami  this  chap- 
ter, and  chapter  644,  HSMo.  Upon  such 
determination,  the  designation  o/ani^m 


mia  special  teeaeriptalt^ protection  area 
^mumit  to  sectioiL  t9St^90i  SMith^  sec- 
tions 640.100.  640  120.  and  1$4O.40&  lo 
^40.435  shall  he  remoivd. 

No  special  waicr  quality  protection  ar- 


640.430 — Int&i^^^ii&p  ©s- 
tetfsUshed,  members,  meetings. — li  fhe  de- 
partment shell!  establish  an  interagency 
task  force  consisting  of  the  departments  oj 
^0aith,  cQnsertJati&iti  agriculture,  the 

iiftd  Qth&F swob  departments  and  agencies 
as  may  he  necessary  to  effectuate  the  pur- 
poses and  provisions  of  sections  640.400 

'X  The  interagency  task force  shaff  meet 

at  least  scm  i-a  n  n  ually.  7h^  department  shaH 
be  the  lead  agency  in  matters  related  to  $y,]r~ 
face  and  groundwater  protection . 

-On  Septembge      1998,  Depsirtm^ 

First  draft  of  the  state  water  plan  phas^  ll: 
northeast  regional  report  (NERO)  to  the 
interagency  task  force.  On  October  7, 
t99^,  the  department  hosted  a  worlong 

afld  upd^^ltS^ '^^b^  task  force  members  on 
SteBS  water  planning  activities.  Task  Force 
agji^cies  in  attendance  included  several 

ing  agencies  representatives. 

Agriculture  „*6.isw»ff**-  Maria  Young 

Conservation  James  Czarnezki 

Economic  Development....  Kevin  liighfill 

 fefcfi^  Mali^ 

Public  Safety,..  Sgt.  Hans  Muenik 


Chris  Bamett 
Throughout  1998,  Water  Resources 
Program  staff,  especially  Todd  Miller,  hy- 
dfologtst  II,  and  Steve  Mcintosh,  Water  Re- 
sources Program  director,  worked  with  the 
Task  F^iee  jatembers  to  incorporate  their 
agencies'  inputs  to  the  draft  NERO  water 
plan  report.  The  Interagency  Task  Force 
ClATEJ  provided  substantial  information  for 

vm^%  and  regional  water  m&  chapteis 
of  ffee-' 


tile  depatimej:^  and  the  lATP  am  con- 

source  problems  and  opporttmities  of  cejfe- 
tra)  Mi.'^souri.  The  geographic  area  being 
considered  is  again  fixed  upon  tlie  Divi- 
sion of  Eavironmerital  Quality  regional 
^^Mm->^S^^S^M:S^^etB0ti  ^^i..  Water  Re- 
sources Program  staff  ijaetnbers  are  devel- 
oping topics  contributed  by  field  staff  antl 
others  in  the  department.  The  lATF  mem- 


oppcjrtunitf  #aEtia^«afe  for  prcf^^  m 

develop. 

The  next  lATF  meeting  is  expected 
be  held  in  the  spring  of  1999  and  will 
'^eeita*         the  draft  JCRD  w&m  pJ^pQI 
report  and  &m0mKl^'Mmt%i^,  water 
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640.426— The  department  shall  pre- 
pare and  submit  to  the  general  assembly 
and  the  governor  an  annual  report  which 
details  the  progress  it  has  m0d0  in  meet- 
ing th&  objectives  of  ^(^m '^i&^l^m 
640.435  and  which  contains  recommen- 
dations  i?j  furtherance  of  the  purpose 
and  provisions  of  sections  640.000  to 

This  1999  Annual  Report  explains 
how  the  staff  of  the  Missouri  Department 
of  Natural  Resources  carries  out  the  legis- 
lative mandates  of  the  Missouri  Water  Re- 
sources Law,    It  deinoiistf atei  4||% 


breadth  of  activities  that  the  departmec^ 
conducts  and  the  progress  that  has  been 
made  in  meeting  ihe  objectives  of  the  Wa- 
ter Ei^sssiirees  law.  This  report  is  not  a 
gsa^rehensive  listing  ©f^i^ei^teptrttn^t's 
wiU^  related  activities. 

As  the  State  Water  Plan  volumes  and 
reports  continue  to  be  published,  the 
smtei's'T^aiCeir  quantity  and  quality  n^^fiM^ 
will  become  more  apparent.  The  goal  of 
the  State  Water  Plan  is  to  produce  a  set  of 
recommendations  for  local,  regional,  and 
statewide  implementation,  both  short- 
£^i^e  and  long-range. 
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